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ABSTRACT 

We have examined the compact structure in 250 flat-spectrum extragalactic radio sources using interfero- 
metric fringe visibilities obtained with the VLBA at 15 GHz. With projected baselines out to 440 million 
wavelengths, we are able to investigate source structure on typical angular scales as small as 0.05 mas. This 
scale is similar to the resolution of VSOP space VLBI data obtained on longer baselines at a lower frequency 
and with somewhat poorer accuracy. For 171 sources in our sample, more than half of the total flux density seen 
by the VLBA remains unresolved on the longest baselines. There are 163 sources in our list with a median cor- 
related flux density at 15 GHz in excess of 0.5 Jy on the longest baselines; these will be useful as fringe-finders 
for short wavelength VLBA observations. The total flux densities recovered in the VLBA images at 15 GHz 
are generally close to the values measured around the same epoch at the same frequency with the RATAN-600 
and UMRAO radio telescopes. 

We have modeled the core of each source with an elliptical Gaussian component. For about 60% of the 
sources, we have at least one observation in which the core component appears unresolved (generally smaller 
than 0.05 mas) in one direction, usually transverse to the direction into which the jet extends. BL Lac objects are 
on average more compact than quasars, while active galaxies are on average less compact. Also, in an active 
galaxy the sub-milliarcsecond core component tends to be less dominant. Intra-Day Variable (IDV) sources 
typically have a more compact, more core-dominated structure on sub-milliarcsecond scales than non-IDV 
sources, and sources with a greater amplitude of intra-day variations tend to have a greater unresolved VLBA 
flux density. The objects known to be GeV gamma-ray loud appear to have a more compact VLBA structure 
than the other sources in our sample. This suggests that the mechanisms for the production of gamma-ray 
emission and for the generation of compact radio synchrotron emitting features are related. 

The brightness temperature estimates and lower limits for the cores in our sample typically range between 
10 11 and 10 13 K, but they extend up to 5 x 10 13 K, apparently in excess of the equipartition brightness tem- 
perature, or the inverse Compton limit for stationary synchrotron sources. The largest component speeds are 
observed in radio sources with high observed brightness temperatures, as would be expected from relativistic 
beaming. Longer baselines, which may be obtained by space VLBI observations, will be needed to resolve the 
most compact high brightness temperature regions in these sources. 

Subject headings: galaxies: active — galaxies: jets — quasars: general — BL Lacertae objects: general — 
radio continuum: galaxies — surveys 



1. INTRODUCTION 

Early interferometric observations of radio source struc- 
ture were typically analyzed by examining how the ampli- 
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tude of the fringe vi sibility varied with projected interfer- 
ometer spacing (e.g., Rowsonl ll963h . Although these tech- 
niques for conventional connected interferometers were later 
replaced by full synthe sis imaging inco rporating Fourier in- 
version, CLEA N (e.g.. | Ho gbomlll9 74l). a nd self calibration 
(see review by Pearson & Redheadl l 19841) . the interpretation 
of the early VLBI observations, again, w as based on the ex - 
amination of fringe amplitudes alone (see lCohen et alJ 1975). 
Indeed, the discovery of superluminal motion in the source 
3C 279 JCohen et alJl97lHWhitnev et alll97Th was based on 
single baseline observations of the change in spacing of the 
first minimum of the fringe visibility. However, after the de- 
velopment of phase-closure techniques, reliable full synthe- 
sis images have been produced from VLBI observations for 
more than 25 years. However, these tend to hide the informa- 
tion on the smallest scale structures, because of the convolu- 
tion with the synthesized beam (e.g., Figure^. A more thor- 
ou gh discus sion of non-imaging VLBI data analysis is given 
bv Pe arsonl ( fT99l . 

The best possible angular resolution is needed to study 
the environment close to supermassive black holes where 
relativistic particles are accelerated and collimated to pro- 
duce radio jets. The greatest angular resolution to 
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FIG. 1. — Comparison of two epochs for the quasar 0906+015. Top: vis- 
ibility function amplitude (i.e. correlated flux density), S c , versus projected 
spacing, r uv . Bottom: naturally weighted CLEAN images. The lowest con- 
tour is plotted at the level of 0.16% and 0.13% of the peak brightness of 
0.87 (epoch 1997/08/18) and 1.79 (epoch 1999/05/21) Jy/beam, respectively. 
Other contours are shown at increasing powers of -J%. The half -power width 
of the synthesized beam (with natural weighting) is shown in the left lower 
corners. The («,i')-coverage of the two experiments was similar. One can 
clearly see (and model) from the S c -r ln . plots that an unresolved component 
observed at the first epoch at a level of about 0.8 Jy is heavily resolved at the 
second epoch, which is not clear from the corresponding CLEAN images. 
This component dominates the So—I'm dependence. 



date was obtai ned in observations of interstellar sci ntilla- 
tions (e.g., Kedziora-Chudczer et al. 1997, Macauart et al 
2000, Kedziora-Chudczeretayj200J|JJaunc£v - & Macquari 
200 U iRickett et al.ll2001l iDennett-Thorpe & de Bruvnll2002l 
Kraus et al. 2003, Lovell et al. 2003). The resolution achiev 
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able with VLBI c an be i mproved by observing at shorter 
wavelengths (e.g., iMoellenbr qck et alJ 119961 lLobanov et al.l 
2000, Listed 120011 Idreve et al] 120021) or by increasing the 
physical baseline lengths using Earth-to-space inter ferom- 
etry. The first space VLBI missions llLevv et alJ [l989, 
HirabayashTiEin U998) increased the available baseline 
lengths by a factor of about 3. Planned space VLBI ob- 
servations such as Radio Astron (lKardash evl|1997l), VSOP-2 
( iHirabavashi et alJ l2004). and ARISE dUlvestadll2000h . will 
extend the baselines further. 

For simple source structures, a direct study of the fringe 
visibilities can give a better angular resolution than an 
analysis of the images reconstructed from these data (e.g., 
Maltbv & Moffet 1962). In principle, a careful deconvolution 
of the images should give equivalent results. However, expe- 
rience has shown that when confronted with even moderately 
complex images, it is dangerous to attempt to increase the 
resolution significantly beyond that of the CLEAN restoring 
beam size; a procedure referred to in early radio astronomy 
literature as "super resoluti on". 
In tw o pr evious papers (|Kellermann et alJ ll998. hereafter 



iPaper It and Zensus et al.ll2002l hereafter Paper y) we have 
described the sub-milliarcsecond scale structure of 171 ac- 
tive galactic nuclei, based on naturally weigh ted images m ade 
from observations wit h the VL BA ( iNapier et al.l 119941) at 
15 GHz. In addition, in Paper II we have placed more restric- 



tive limits on the sizes of unresolved sources by direct analysis 
of the fringe vi sibilities. In a third paper ( Kellerman n et all 
120041 hereafter Paper III ) we have reported on the observed 
motions in the jets of 1 10 of these sources during the period 
1994 to 2001. 

In this paper, we analyze 15 GHz VLBA observations of 
the central regions of 250 extragalactic radio sources. We use 
the visibility function data to study the most compact struc- 
tures and the way they change with time. The smallest fea- 
tures we are able to discern from these data have an extent 
of about 0.02-0.06 mas. For the nearest object in our study, 
1228+126 (M 87, Virgo A), this corresponds to a linear size of 
10 16 cm, or several tens of Schwarzschild radii, if the mass of 
the central object is 3 x 10 9 solar masses and the distance is 
17.5 Mpc. We define our sample in §|2j describe the visibility 
data in § |5J and the model fitting and analysis in § |4] In § [5] 
we discuss the results, and the conclusions are summarized in 

§H 

Throughout this paper we use the following cosmological 
parameters: Ho = 70 kms" 1 Mpc" 1 , Sl m = 0.3, and fl\ = 0.7. 
We adopt the convention of using the term "quasar" to de- 
scribe optical counterparts brighter than absolute magnitude 
—23, and "active galaxy" for the fainter objects. 

2. SAMPLE DEFINITION 

Our analysis is based on data obtained during the period 
1994-2003 as part of the VLBA 15 GHz monitoring survey 
of ext ragalactic sources (Papers I, II, and III, List er & Homanl 
2005, E. Ros et al, in preparation). We have also used addi- 
tional observations made in 1998 and 1999 by L. I. Gurvits 
et al. (in preparation) as part of a separate program to com- 
pare 15 GHz source structure measured with the VLBA to 
5 GHz structure measured in the framework of the VSOP 
Survey Program JHirabavashi et alJl2000l lLovell et alj f2004 , 
IScott et alJ 120041 iHoriuchi et alJ 12004 . The program by 
Gurvits et al. used the same observing and data reduction pro- 
cedures as the VLBA 15 GHz monitoring survey, and pro- 
vides both additional sources and additional epochs. 

Our dataset consists of 1204 VLBA observations of 250 dif- 
ferent compact extragalactic radio sources. The initial cali- 
bration o f the data was carried out with the NRAO ALVS 
package (Greisen 1988), and was follo wed by imaging with 
the DIFMAP program (Shepherd 1997), mostly with the use 
of an automatic script (Paper I, Paper II). The CLEAN im- 
ages as well as the visibility function data are available on our 
web sites 11 . 

Most of the radio sources contained in our "full sample" of 
250 sources have flat radio spectra (a > -0.5, S v ~ v a ), and 
a total flux density at 15 GHz (often originally estimated by 
extrapolation from lower frequency data) greater than 1 .5 Jy 
for sources with declination 5 > 0°, or greater than 2 Jy for 
sources with -20° < S < 0°. However, additional sources 
which did not meet these criteria but are of special interest 
were also included in the full sample. 

Our full sample is useful for investigating fine scale struc- 
ture in a cross-section of known extragalactic radio source 
classes, and for planning future (space) VLBI observations. 
However, in order to compare observations with the theoret- 
ical predictions of relativistic beaming models, it is also use- 
ful to have a well-defined sub-sample selected on the basis 
of beamed, rather than total, flux density. We have there- 



11 |http : / /www, nrao ■ edu/2cmsurvey/| 

|http : / /www .physics .purdue ■ edu/astro/MOJAVE/l 
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fore formed a flux density limited complete sample which has 
been used as the basis of our jet monitoring program since mid 
2002, called "The MOJAVE Prog ram: Monitoring Of Jets in 
AGN with VLBA Experiments" (Paper III, Lister & Homan 
l200l . There are 133 sources in the MOJAVE sub-sample. 
The redshift distribution for these sources ranges up to 3.4 
(quasar 0642+449), although most sources have redshifts less 
than 2.5, with a peak in the distribution near 0.8. 

Table^summarizes the properties of each source. Columns 
1 and 2 give the IAU source designation, and where appro- 
priate, a commonly used alias; J2000.0 coordinates are in 
columns 3 and 4. The optical classification and redshift are 
shown in col umns 5 and 6, respectively; th ese were obtained 
mainly from Veron-Cettv & Veron (2003), as discussed be- 
low. In column 7 we give a radio spectral classification for 
each source based on the RATAN-600 radio telescope obser- 
vations of broad-band inst antaneous spectra from 1 to 22 GHz 
( iKovalev et aUfUM l2000h . These spectra are available on 
our web site. For the few sources which were not observed 
at RATAN-600, we used published (non-simultaneous) radio 
flux densities taken from the literature. We consider a radio 
spectrum to be "flat" if any portion of its spectrum in the range 
0.6 GHz to 22 GHz has a spectral index flatter than -0.5 and 
"steep" if the radio spectral index is steeper than -0.5 over 
this entire region. In column 8 we indicate whether or not 
the radio s ource is associated with a gamma-ray de tection 
by EG RET ( iMattox et alJ2001llSow ards-Em merd et alJ2003l 
2004). Columns 9 and 10 indicate whether or not the source is 
a member of the complete correlated flux density limited MO- 
JAVE sample and the VSOP 5 GHz AGN s urvey s ource sam- 
ple (iHirabavashi et afl 120001 lLovell et all 120041 IScott et alJ 
2004, Horiuchi et al. 2004). Column 11 gives references to 
papers reporting intra-day variability (IDV) of the source to- 
tal flux density. 

Of the 250 sources in the full sample, there are 179 quasars, 
37 BL Lacertae objects, 23 active galaxies, and 11 sources 
which are optically unidentified. The MOJAVE complete 
sample of 133 sources includes 94 quasars, 22 BL Lacertae 
objects, 8 active galaxies , and 9 un identified objects. These 
classifications come from lVeron-Cettv & Veronl ( 120031) . who 
defined a quasar as a star-like object, or an object with a star- 
like nucleus, with broad emission lines, brighter than absolute 
magnitude M b = -23. 

Veron ( V: :\ & Veron (2003) provide a list of BL Lacer- 
tae objects, which historically were defined as bright galactic 
nuclei which are highly polarized in the optical regime, and 
for which no emission or absorption lines have been detected. 
The precise delineatio n between BL Lacs and OV V quasars 
remains controversial dVeron-Cettv & Verorl2000l) . since the 
original proposed 5 A li mit dStickel et alJll99il) is arbitrary 
( Scarpa & Falo mol 19971) . and individual emission line equiv- 
alent widths are now known to be highly variable over time. 
Indeed the prototype, BL Lac itself, shows broad and narrow 
emission lines, as well as stellar absorption lines, in mod- 
ern spec tra: it no longer meet s the classical definition of a 
BL Lac ( Vermeulen et al. 1995). The detectability of narrow 
and broad emission lines and absorption lines is set to a very 
significant degree by the variable continuum level, signal-to- 
noise ratio (SNR), starlight contribution , and other extrin- 
sic an d time-dependent factors (see, e.g., March a & Browne) 
The situati on is com plicated further by proposed uni- 
fic ation schemes (fUr rv & Padovanil l 19951) . which apparently 
led Veron-Cettv & Veron (2003) to re-classify many BL Lacs 



as quasars solely on the basis of their extended 5 GHz lumi- 
nosity being above the FR I/II division. 

Many of the objects in our sample are blazars, which are 
defined as the union of the original categories of BL Lacer- 
tae objects and optically violently variable (OVV) quasars. 
Both groups are highly polarized and variable i n the opti- 
cal spectral region (e.g., Angel & Stockman 1980). Since we 
are interested in comparing the radio properties of strong and 
weak-lined blazars, we retain the original BL Lac classifica- 
tions for these objects and indicate these and other controver- 
sial classifications in the notes to Tabled For our analysis, it 
would have been preferable to directly use optical line equiv- 
alent width data; however, high-quality, multi-epoch spectra 
are currently available for only a small fraction of our sample. 
Nevertheless, the objects originally classified as BL Lacs do, 
on average, have lower equivalent width spectral lines than 
classical quasars. This seems to be (i) partly the effec t of di- 
lution by a beamed non-thermal continuum Ce.g.. lWills et alJ 
1983), and (ii) partly because many of these objects are in- 
trinsically different from classical quasars as shown by their 
diffuse radio emission which is similar to that of FR I radi o 
galaxy (e.g., Kollg aard etail 119921 iRector & Stockel 2001). 
These two effects cannot be clearly separated using only 
VLBI data. We show here that on average objects historically 
called "BL Lacs" differ statistically from classical quasars in 
their parsec scale radio properties. Physical interpretation de- 
pends on separating the above two effects. 

3. VISIBILITY FUNCTIONS 

Our 15 GHz VLBA images, made with natural weighting 
of the visibility data, have a nominal resolution of 0.5 mas 
in the east-west direction and 0.6-1.3 mas in the north-south 
direction. T he fring e spacing of the VSOP Survey at 5 G Hz 
( lLovell et alJl2004llScott et alJl2004 iHoriuchi et alJl2004l) is 
similar to that of the VLBA at 15 GHz, but the effective reso- 
lution of the VLBA is better, thanks to the relatively high SNR 
on the longest baselines, and to the good relative calibration 
of the fringe visibilities, which can be determined with self 
calibration using higher quality images based on many more 
interferometer baselines, and full hour angle coverage. Typi- 
cally the dynamic range of the VLBA images (the ratio of the 
peak flux density to the rms noise level) is better than 1000:1 
(Paper I, Paper Tl lLister & Homanl2005l) . 

Figure [2] shows the visibility function amplitudes (corre- 
lated flux density versus projected baseline length) for each 
source in the full sample at the epoch when the amplitude 
is the highest at the longest projected spacings 12 . These 
plots are independent of any assumptions about the source 
structure, imaging artifacts, or beam smoothing; and, more 
directly, they can show the presence of structure on scales 
smaller than the synthesized beam. Also, as illustrated in Fig- 
ure|3j many of these sources are variable. Changes with time 
in the observed visibility data, especially those on the longest 
baselines, corresponding to flux density variations in the un- 
resolved components, are not easily seen in the synthesized 
images constructed from these data (see, e.g., Figure^, but 
they are apparent when comparing visibility function plots. 
Variab ility characteristics will be discussed in more detail in 

Examination of the observed amplitudes of the visibility 

12 A version of Figure [2] with plots for all of the epochs observed in the 
15 GHz VLBA monitoring program until 2003/08/28 is published in the elec- 
tronic version only. 
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FIG. 2. — Amplitude of the visibility function (i.e. correlated flux density), S c , versus projected spacing, r„„. Each point represents a coherent average over 
one 4-6 min observation on an individual interferometer baseline. The error bars, which represent only the statistical errors, are often smaller than the symbol. 
Errors of the absolute flux density calibration are not shown here and are about 5%. For each source, the data are presented at the epoch when S unr es is maximum. 
The plots for all the epochs observed in the 15 GHz VLBA monitoring program until 2003/08/28 are shown in the electronic version. 
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FIG. 2. — Continued 
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functions in Figure [2] suggests that they can be divided into 
the following categories: 

(i) Barely resolved sources where the fringe visibility de- 
creases only slowly with increasing spacing (e.g., 0235+164, 
0716+714, 1726+455). For sources with good SNR, we can 
confidently determine that these sources are resolved even if 
the fractional fringe visibility on the longest baselines is as 
large as 0.95-0.98, which corresponds to an angular size of 
only 0.056-0.036 mas in the direction corresponding to the 
largest spacings (see the detailed discussion of the resolution 
criterion in §|4j. There are no sources which are completely 
unresolved. However, the maximum resolution of the VLBA 
is obtained within a narrow range of position angles close to 
the east-west direction. In other directions, the resolution is 
poorer by a factor of two to three. 

(ii) Sources with a well resolved component plus an un- 
resolved or barely resolved component. In these, the fringe 
visibility initially decreases with increasing spacing, and 
then remains constant or decreases slowly (e.g., 0106+013, 
0923+392, 1213-172). For these sources we can place com- 
parable limits on the size of an unresolved feature as in case 
(i) above. 

(iii) More complex or multi-component sources have vis- 
ibility functions which vary significantly with baseline. If 
there is an upper envelope to the visibility function, which 
decreases only slowly to larger spacings, then the structure 
is primarily one-dimensional, and the upper envelope in- 
dicates the smallest dimension (e.g., 1045-188, 1538+149, 



2007+777). If there is a well-defined lower envelope, which 
monotonically decreases to larger spacings (e.g., 0014+813, 
0917+624, 1656+053), this may be used as a measure of the 
overall dimensions of the source. If minima are observed in 
the lower envelope (e.g., 0224+671, 2131-021, 2234+282), 
they correspond to the spacing of the major components. 

4. DERIVED PARAMETERS AND MODEL FITTING 

The total flux density of each image, 5Vlba, is the sum of 
the flux densities of all components of the CLEAN model; 
this should be equivalent to the visibility function amplitude, 
S c (the correlated flux density), on the shortest projected base- 
lines. In most cases in our sample, S c at the shortest spac- 
ings and 5 vlba are equal to within a few percent, which is a 
consequence of the hybrid imaging procedure. We define the 
(w,v)-radius as r m = Vm 2 + v 2 . The unresolved ("compact") 
flux density Sm^es is defined as the upper envelope (with 90% 
of the visibilities below it) of the visibility function ampli- 
tude S c at projected baselines r uv > 360 MA, which is approx- 
imately 0.8 r uvmsK . The overall uncertainty in 5Vlba an d V« 
is determined mainly by the accuracy of the flux density (am- 
plitude) calibration, whic h we estimate to b e about 5% (con- 
sistent with estimates of lHoman et all20Q2|). 

We have used the program DIFMAP ( Shepherd 19971) to fit 
the complex visibility functions with simple models, consist- 
ing of two elliptical Gaussian components, one representing 
the VLBA core, and the other the inner part of a one-sided 
jet. By the "core" we mean the bright unresolved feature typ- 
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ically found at the end of so-called "core-jet" sources; this is 
usually thought to be the base of a continuous jet, and does 
not necessarily correspond to the nucleus of the object. The 
main objective of our procedure was to obtain a robust char- 
acterization of the core. We have verified the suitability of our 
method for that purpose in several ways. Varying the initial 
values for the iterative fitting procedure did not significantly 
change the final core parameter values. Using more complex 
models consisting of three or four components also did not 
significantly change the parameter values for the core compo- 
nent in most sources, even fairly complex ones; instead, the 
additional components tend to cover additional parts of the 
jets. We have also compared the modeling results obtained 
in this study with the more elabor ate models obtained fo r 
all MOJAVE sources in the work of Lister & Homan ll2005l) : 
those models were built up by adding new components un- 
til the thermal noise level was reached in the residual im- 
age. For ab out 90 % of the s ources in which the core was 
modeled by iLister & Homanl (120051) as an elliptical Gaus- 
sian component, the parameters derived by the two methods 
agree to within 10 %. However, for 23 sources with com- 
plex structure we found that a two-component model overes- 
timates the flux density and the angular size of the core, and 
we have added more components to model these sources. We 
do not present or use any modeling results for an additional 
1 1 sources, which have very com plex structure, such as the 
two-sided radio galaxy NGC 1052 ( Vermeulen et al. 2003, see 
also the sources in Figure 2, Paper III). We conclude that, for 
most of the sources in our sample, the core can be character- 
ized accurately and robustly with the two-component model- 
ing method used, because the beamed emission of the com- 
pact core dominates the 15 GHz structure (median value of 
Score/SvLBA = 0-80 for the full sample). 

In about one quarter of the datasets the cor e is only s lightly 
resolved on the longest baselines. Following Lobanov (2005) 
we derive a resolution criterion for VLBI core components, 
by considering a visibility distribution V(r uv ) corresponding 
to the core. V(r uv ) is normalized by the flux density S core , so 
that V(0) = 1 . The core is resolved if 

1-V( )< Tcore /Score =1/SNR. (1) 

Here, <7 c0re is the rms noise level in the area of the image 
occupied by the core component (to exclude possible con- 
tamination from the jet). In order to measure cr core for each 
dataset, we have first subtracted the derived model from the 
image and then used the residual pixel values in the area 
of the core component convolved with the synthesized beam 
(truncated at the half-power level). For naturally weighted 
VLBI data, the beam size, with major and minor axes b ma j and 
bmin measured at the half-power point, yields the largest ob- 
served (M,v)-spacing as follows: r„ Vimax = (7rfr ma jfo m j n ) _1 / 2 . The 
visibility distribution corresponding to a Gaussian feature of 
angular size d is given by V(r uv ) = exp[-(7rc/r uv )2/(41n 2)]. 
With these relations, the resolution criterion given by equa- 
tion yields for the minimum resolvable size of a Gaussian 
component fitted to naturally weighted VLBI data: 



Full sample ~ Quasars MOJAVE sample 
MBL Lacs 



41n2, / SNR 



•In 



VSNR-1 



(2) 



Here, b^ is the half power beam size measured along an arbi- 
trary position angle rp. For all datasets we have derived 6y lm 
corresponding to the position angles of the major and minor 
axis (# ma j, (9 m in) of the fitted Gaussian core component. When- 
ever either one or both of the two axes were smaller than the 
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FIG. 4. — Distribution of the flux density in the full and MOJAVE samples 
showing the median single antenna flux density Stot (upper panel), and the 
median flux density of the most compact component S U r, res (lower panel). 



respective 6\\ m , the Gaussian component was considered to be 
unresolved. 9n m was then used as an upper limit to the size 
of the component, which yields a lower limit to its brightness 
temperature. It should be noted that, at high SNR, 6y lm can 
be significantly smaller than the size of the resolving beam 
and the Rayleigh limit. This is the result of applying a spe- 
cific a priori hypothesis about the shape of the emitting region 
(a two-dimensional Gaussian, in our case) to fit the observed 
brightness distribution. A similar approach is employed to 
provid e the theoretical basis fo r the technique of super reso- 
lution ( B ertero &De Moil996T) . 

In our analysis we have also used the total flux density S to t 
at 15 GHz, determined from observations with single anten- 
nas. We have incorporated the data from the University of 
Michigan Radio Astronomy Observatory monitoring program 
(UMRAO, Alle r et al!l9MH992l l2"003) 13 as well as instanta- 
neous 1-22 GHz broad-band radio spectra obtained during the 
long-term monitoring of compact extragalactic sources with 
the RATAN-600 radio telescope of the Special A strophysical 
Observatory ( !Kovalevlll99"8llKovalev et alJI 1 9991 120001) . We 
have interpolated the UMRAO observations in time, and the 
RATAN-600 data in both frequency (between 1 1 and 22 GHz) 
and time to obtain the effective filled aperture total flux den- 
sity, S to t, at the epoch and frequency of the VLBA observa- 
tions. The main contribution to the total uncertainty on the 
S to t values comes from the non-simultaneity of the VLBA and 
the single dish observations. This can give errors up to 20- 
30%, but the typical uncertainties are below 5%. 

5. RESULTS AND DISCUSSION 
5.1. Source Compactness 

13 See also |http : / /www . astro . lsa . umich . edu/obs/radiotel/umrao ■ hti 
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FIG. 5. — Distributions of the median compactness indices on 
arcsecond scales SvLBA/Stot (upper panel) and on sub-milliarcsecond 
scales Sunres/SvLBA (middle panel) as well as the VLBA core dominance 
Score/SvLBA (' ower panel). A few sources have an apparent compactness in- 
dex at arcsecond scales Svlba / &ot > 1 ; this is due to source variability and 
the non-simultaneity of the VLBA and single antenna observations. 



Figure 0] shows the distributions in our sample of the to- 
tal flux densities, S tot , from single dish measurements, and 
the correlated flux densities, 5 unr es, from long VLBA spac- 
ings. The peak in the distribution of S tot corresponds to our 
nominal flux density limit of 1 .5 or 2 Jy (depending on decli- 
nation). The tail to lower flux densities in both panels is due 
to variability, and in the full sample (left hand panel) the tail 
also includes some sources of particular interest, which we 
included in the observations, but which did not meet our flux 
density criteria. Figure [5] gives the distributions of the "in- 
dices of compactness" on arcsecond scales, SVlba/ ^tot» an d 
sub-mas scales, Sunres /SVlba, as well as of the VLBA core 
dominance, Score /SVlba- 

Many sources in our sample have considerable flux on spa- 
tial scales sampled by the longest VLBA baselines. In the 
lower left hand panel of Figure|4] we see that more than 90% 
of the sources have an unresolved flux density greater than 
0.1 Jy at projected baselines longer than 360 million wave- 
lengths, while the middle left panel of Figure |5] shows that 
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FIG. 6. — The non- weighted mean of the fringe visibility versus projected 
spacing for the MOJAVE sample. The distribution is normalized to 1.0 at 
25 million wavelengths. Visibility data at the epoch with the maximum cor- 
related flux density at maximum VLBA spacings for each source is used. 
Before averaging over the samples, the fringe visibility amplitude for each 
source was binned and averaged. Vertical bars represent the ±1<t formal er- 
ror, horizontal bars — intervals of visibility data (ten bins in total). The lines 
represent the best fitting two-component models. See model parameters in 
Tabled 



68% of the sources have a median S unre s/SvLBA > 0.5. Ta- 
ble |3 lists, for each source, flux densities and model fitting 
results (as well as some other data) at the epoch for which its 
unresolved flux density S unres was greatest. These data will 
be of value for various purposes, including planning future 
VLBI observations using Earth-space baselines. For 163 of 
these sources, the median flux density of the most compact 
component is greater than 0.5 Jy. 

We have compared the measured values of 5Vlba 
and Stot- Figure |5] indicates that there are no signif- 
icant systematic errors in the independently-constructed 
VLBA/RATAN/UMRAO flux density scales. The median 
compactness index on arcsecond scales, SvLBA/Stot, is 0-91 
for the full sample and 0.93 for the MOJAVE sample, which 
indicates that for most sources the VLBA image contains 
nearly all of the flux density. Some sources have an apparent 
compactness on arcsecond scales SyLBA/Stot > !• Most likely, 
this is due to source variability and the non-simultaneity of the 
VLBA and single antenna observations. Sources with com- 
pactness index close to unity (see Table [2) are well-suited as 
calibrators for other VLBA observations. 

5.2. Source Classes 

The curves in Figure |S] show the mean visibility amplitude 
versus projected (w,v) spacing, averaged over all sources in the 
MOJAVE sample, and averaged over the MOJAVE quasars, 
BL Lacs, and active galaxies, separately. The best fitting pa- 
rameter values for a model consisting of two Gaussian com- 
ponents are listed in Table |3]for each of these mean visibility 
curves. 

The active galaxies are, on average, the least VLBA core 
dominated and the least compact on arcsecond (Figure |5J 
and sub-mas (Figures [5] and |6] and Table [5} scales. The 
fact that the relative contribution of an extended compo- 
nent (i.e. a jet) is significantly greater for active galaxies 
is consistent with unification models in which radio galax- 
ies are viewed at larger angles to the line of sight than 
BL Lacs or quasars (e.g., | Antonj^cietalj ll987l lAntonuccil 
1 19931 lUrrv & Padovanill 19951 IWillslll999l) . so that the latter 
have higher Doppler factors, their cores are more boosted, 
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and thus they appear more core dominated. The Kolmogorov- 
Smirnov (K-S) test confirms that for both the full and the 
MOJAVE sample the probability is less than 1 % that the ac- 
tive galaxies have the same parent distribution as the quasars 
or the BL Lacs with regard to their compactness on arc- 
second scales, SvLBA/Stoti or me i r compactness on sub-mas 
scales, S unres /SvLBA; w ^ re g ar d to merr core dominance, 
Score /SVlba, tne probability is less than 2%. 

For the BL Lacs versus quasars, K-S tests were inconclu- 
sive. However, Figure [6] and Table [3] show that the BL Lacs 
are, on average, even more compact on sub-mas scales than 
the quasars. We have also found this distinction between sub- 
samples of quasars and BL Lacs chosen to have statistically 
indistinguishable redshift distributions. The differences be- 
tween the quasars and the BL Lacs in angular size at sub-mas 
scales in the sample as a whole are therefore not related to 
the different overall redshift distributions of these groups. As 
discussed in §|2] classifying objects is a complex issue, partic- 
ularly with regard to BL Lacs. With our tabulated data, others 
could repeat the analysis using their own classification proce- 
dure if desired. However, the optical classification scheme we 
have used is evidently "clean" enough that, after the fact, it 
turns out to correspond to differences in radio compactness. 
We cannot image any hypothetical optical classification bias 
which could be fully responsible for the correspondence with 
radio compactness, and we conclude that it is an actual phys- 
ical phenomenon. 

Our sample does not show a significant dependence on 
redshift of the index of compactness on sub-mas scales, 
5'unres/SvLBA7 although the few heavily resolved sources are 
mostly active galaxies at low redshift. 

5.3. Frequency Dependence 

iHoriuchi et al.l (120041) have presented a plot, similar to Fig- 
ure |6] based on 5 GHz VLBA and VSOP observations of 
189 radio sources which cover a comparable range of spa- 
tial frequencies as our 15 GHz VLBA data. They find that 
the average fringe visibility in the range 400 to 440 million 
wavelengths is 0.21-0.24. For the 116 sources in common 
to the two samples (see Tabled, we find an average fringe 
visibility at 15 GHz of about 0.6. The compact component 
emission dominates at 15 GHz (>75% , see Table 0, but not 
at 5 GHz (40%, Horiuc hi et afll2004l) . This reflects the fact 
that the 5 GHz observations detect a larger contribution from 
steep spectrum optically thin large scale components. The 
5 GHz VSOP survey sample and our 15 GHz VLBA sample 
are not identical, but this result is confirmed if only the sub- 
set of overlapping Pearso n-Readhead VSOP survey sources 
jLister et alJl2001l IHoriuchi et alJl2004h is used for compari- 
son. 

5.4. Brightness Temperatures 

Figure shows distributions of the core parameters. The 
ratio of the major axis of the core to the beam width in the 
same direction varies by more than an order of magnitude, so, 
in most cases, we believe that our measured core dimensions 
are not an artifact of the finite beam size. 

The cores are always resolved along their major axis. How- 
ever, for 158 sources in our full sample, there is at least one 
epoch at which the core component appears unresolved along 
the minor axis, where it is then typically less than 0.05 mas in 
size. In 19 of these sources, including 5 BL Lacs, the core is 
unresolved along the minor axis at all observed epochs. 
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FIG. 7. — From top to bottom, the distributions of the median flux density, 
angular and linear dimensions of core model components derived from the 
multi-epoch observations for each source. 



Figure [8] shows the distribution of the difference between 
the position angle of the major axis of the core, PA core , and 
the jet direction, PAj et ; the latter was taken to be the median 
over all epochs of the position angle of the jet component with 
respect to the core. All possible values of |PA core — PAj et | be- 
tween 0° and 90° are observed. Not unexpectedly, the peak 
of the distribution is close to zero; that is, the Gaussian com- 
ponent representing the core is typically extended along the 
jet direction. For the majority of sources which have multi- 
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FIG. 8. — Distributions of the difference between the position angle of the 
major axis of the core and the position angle of a jet (left) and the difference 
between the position angle of the major axis of the core and the position angle 
of the major axis of the VLBA beam (right) for all the data modeled. 



epoch modeling data, the orientation of the core is stable in 
time, with a scatter around the average PA core of less than 10°. 
Figure[8]also demonstrates that the position angle of the core 
is not correlated with the position angle of the VLBA beam, 
so that the measured core orientation is, in most cases, not 
distorted by the orientation of the VLBA beam. 

The brightness temperature of a slightly resolved compo- 
nent in the rest frame of the source is given by 



21n2S core A 2 (l+ Z ) 

irk f) ■ 



(3) 



where S core is the flux density of a VLBA core, f? ma j and 9 m \ n 
are the full width at half maximum (FWHM) of an elliptical 
Gaussian component along the major and the minor axis, A 
is the wavelength of observation, z is the redshift, and k is 
the Boltzmann constant. Observing at A = 2 cm with S COK 
measured in Jy, and f? ma j and # m ; n in mas, we can write 



7b = 5.44 x 10 9 



K. 



(4) 
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The brightness temperature can also be represented in terms 
of an effective baseline D = A/ ^0 ma j9 m \ n . If D is measured in 
km and S core in Jy, we have 



71, 



■3.20 X 10 2 S core £> 2 (1+Z) 



K, 



(5) 



which is independent of wavelength and depends only on the 
physical length of the effective projected baseline and on the 
core flux density. For sources without measured redshift (see 
Table HJ we use z = to define a limit to r D . 

Paper I and Paper II gave conservative estimates of the ob- 
served peak brightness temperature based on the observed 
angular size, which is the intrinsic size convolved with the 
VLBA beam width. Here, we derive the core brightness tem- 
perature using the dimensions or upper limits obtained from 
direct modeling of the complex visibility functions. For many 
sources, the effec tive reso luti on is an o rder of magnitude bet- 
ter than given by Paper I and Paper II, so the corresponding 
derived brightness temperatures are as much as a factor of 
100 greater. The median value of these VLBA core bright- 
ness temperatures, shown in Figure |9] is near 10 12 K; they 
extend up to 5 x 10 13 K. This is comparable with brightness 
temperatures derived from VSOP space VLBI observations 
Hirabavashi et alJl2000l iFrev et al.ll200(l ITingav et al.feOOlt 



H. 



Horiuchi et al. 2004). In many cases our measurement refers 
only to the upper limit of the angular size, corresponding to 
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FIG. 9. — Distributions of the maximum observed VLBA core brightness 
temperature in the source frame. Each bin covers a factor of two in brightness 
temperature. 



our minimum resolvable size derived using equation ©. The 
effective resolution depends on the maximum baseline and on 
the signal-to-noise ratio near the maximum resolution. The 
true brightness temperatures of many sources may extend to a 
much higher value, beyond the equ ipartition valu e of 10 11 K 
jReadheadlll99ll ISineal & Gopal-Krishnalll985l) or the in- 
verse Compton limit of 10 12 K (Kellermann & Paulinv-Tothl 
1969). These high brightness temperatures are probably due 
to Doppler boosting, but transient non-equilibrium events, co- 
herent emission, emission by relat ivistic protons, or a com- 
bination of these effects (e.g.. lKardashevll2000l iKellermannl 
2002, 2003) may also play a role. 

If the high observed brightness temperatures are due to 
Doppler boosting, and if the range of intrinsic brightness tem- 
peratures, Tjnt, is small, there should be a correlation between 
the apparent jet velocity, /3 app , and the observed brightness 
temperature. For those sources listed in Paper III, Figure fTol 



20 



Kovalev et al. 



40 



30 



20 



10 - 




10 13 10 14 



T 



b.max 



(K) 



□ BL Lacs 

□ Galaxies " 
r- ESUnident, - 

^ 



1 



□ PL 1.. 

□ Galaxies 

□ 1 T l"ildeii + 



■ Quasars: 

□ BL Lacs 

□ Galaxies- 




■ ■ ^ 



□ BL Loxu 

□ Galaxies 

□ Umdent. 



^ ILIA I JL 

0.5 10 0.5 10 0.5 1 

V. v »„ u \ 

FIG. 1 1 . — Distributions of the variability index, V, derived for S to t, Svlba, 
Sunres> core f ux density, major axis, and brightness temperature. The variabil- 
ity indices are calculated for 137 sources of the full sample observed four or 
more times. 



FIG. 10. — Apparent velocity, /3 mi «, from Parjer III versus maximum core 
brightness temperature, Tj, mllx . Values of /3 max are taken for the fastest com- 
ponents with ratings 'E' or 'G' only. Lower limits of brightness temperature 
are plotted as arrows. The curve is plotted for 7i, max = /3max7i nt , where the 
intrinsic brightness temperature is taken as 7i n t = 10 11 K. 



shows the fastest observed jet velocity against the maximum 
observed brightness temperature of their core. While this 
plot contains mostly lower limits to the brightness tempera- 
ture, there are no sources with a low brightness temperature 
and a high observed speed; conversely, the highest speeds 
are observed only in sources with a high brightness tempera- 
ture. This is the trend which we would expect if the observed 
brightness temperatures are Doppler boosted with T ODS = (57j nt , 
where 5 is the Doppler factor. At the optimum angle d to the 
observer's line of sight for superluminal motion, (3 = cos d, 
Papp = 8 and therefore r o b s — /3 app Ti nt . As shown in Figure fTol 
with T[ nt = 10 11 K, this curve tracks the trend of the data. Of 
course, the actual jet orientations deviate from the optimum 
viewing angle given by j3 = cos *&, and many of our bright- 
ness temperature estimates are lower limits. Both of these 
factors lead to a spread in the data, so we should not expect 
a tight correlation along the plotted line; however, the gen- 
eral agreement between the trend of the data and this simple 
model supports the idea that the intrinsic brightness tempera- 
tures have been Doppler boosted by the same relativistic mo- 
tion that gives us the observed component speeds. We note 
that there are some sources with high brightness temperatures 
but low speeds. This is expected, as some sources will have 
an angle to the line of sight much smaller than j3 = cosi9, and 
those sources will have a small apparent motion but will still 
be highly beamed (M. H. Cohen et al., in preparation). 

For those sources where there are multiple epochs of obser- 
vation, the core parameters, in particular the observed bright- 
ness temperatures, vary significantly with time. Population 
modeling of the distribution of brightness temperature, as well 
as comparisons with the results of other VLBI surveys (e.g., 
Loban ovet alJ2 000) may give insight into the distributions of 
intrinsic brightness temperatures and Doppler factors. 

We have not found any significant correlation between red- 



shift and brightness tempe rature. This is in agre ement with 
the 5 GHz VSOP results of lHoriuchi efafl J2004T) . 

5.5. Variability 

The long term cm-wave monitoring data on our sources 
from UMRAO and RATAN show compl ex light curves 
with frequent flux density outbursts (e.g., lAller et aTl 120031 
lKovalevetal]r2 002). These outbursts are thought to be asso- 
ciated with the birth of new compact features, which are of- 
ten not apparent in VLBI images until they have moved suffi- 
ciently far down the jet. Changes usually appear sooner in the 
visibility function (Figure [3}, which in the case of our data, 
probes angular scales roughly 10 times smaller than the typi- 
cal image restoring beam. 

Most new jet features typically increase in size and/or de- 
crease in flux density after a few months to years as a result 
of adiabatic expansion and/or synchrotron losses. However, 
an interesting exception is M 87 (1228+126), where the most 
compact feature appears to remain constant (Figure [3j, al- 
though the larger scale jet structure shows changes by up to a 
factor of two in correlated flux dens ity. This unusu al behavior, 
which was first noted bv lKellermann et all (119731) . is remark- 
able in that the dimensions of this compact stable feature are 
only of the order of ten lightdays or less. This weak (< 0.2 Jy) 
stable feature in the center of M 87 may be closely associated 
with the accretion region. More sensitive observations with 
comparable linear resolution might show similar phenomena 
in more distant sources, but such observations will only be 
possible with large antennas in space. 

We define a variability index as Vx = ^ m " x ~^ mi " . Figure ITT1 
shows distributions of the variability indices Vs M , Vs VLBA , and 
Vs^n,, as well as, to represent the cores, Vs m , Vg m . A ., and Vr b . As 
expected, the variability indices for the flux density become 
larger with improved resolution, going from median values of 
y Stot = 0.27 and V 5vLBA = 0.30 to V Sm = 0.42 and V Sama = 0.45. 
For about 68% of the sources, the flux density of the core has 
varied by a factor of 2 or more, that is V > 1/3. Similarly, 
the size of the core major axis, 6> ma j, changed by as much as a 
factor of 5, or V > 2/3, in some cases. Probably, this is due to 
the creation or ejection of a new component, which initially is 
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FIG. 12. — Distributions of the median compactness index on sub- 
milliarcsecond scales 5 umes /SvLBA (upper panels), the VLBA core domi- 
nance Score /Svlba (middle panels) and maximum brightness temperature 
Tb.max (lower panels) for IDV selected and non-selected sources. We separate 
IDVs with high modulation index (m > 0.02 observed at least once — "high 
IDV") from ones with low modulation index (measured values of modulation 
index always less than 0.02 or are not reported — "low IDV"). 



not resolved from the core, but then separates from it, causing 
first an apparent increase, and then an apparent decrease in the 
strength and size of the core. The observed strong variability 
of the brightness temperatures (median Vr b = 0.82) may reflect 
strong variations of particle density (due to ejections) and/or 
magnetic field strength. The most variable sources tend to 
have the most compact structure. A variability index Vs VLBA > 
0.6 is observed for nine sources, all but one of which have 
sub-mas compactness S unres /S V LBA — 0.75. 

5.6. Intra-Day Variable Sources 

We have used the results of several IDV search and monitor- 
ing programs at the Effelsberg 100 meter telescope, the VLA, 



and t he ATCA 
2000, 

m 



at 1.4 to 15 GHz (Ouirrenbach et al. 
Ked/ iora-Chudczer et all 120011 iBignall et alJ 



1992 
2002 



Kraus et al. 2003, Lovell et al. 2003), to identify IDV sources 
in our sample (Table [Q. The biggest and most complete 
IDV survey so far, the 5 GHz MASIV survey JLovell et al.1 
20031) . started at the VLA in 2002; the first results reported 



bv lLovell et alJ suggest that 85 of 710 compact flat-spectrum 
sources are IDVs. The MASIV data, however, are not yet 
fully published. We have labeled a source in our sample as 
an IDV if there is a published statistically significant detec- 
tion of flux density variations on a time scale of less that 3 
days (72 hours). However, we are not able to identify all 
of the potential IDV sources in our sample consistently, be- 
cause some sources are not (yet) listed in any of the published 
IDV survey results, and also because intra-day variability is 
a transient phenomenon, and not all sources were monitored 
equally well. 

Figure ^] shows the distribution of the sub-mas compact- 
ness index, S unKii /SvLBA\ the median value over all observing 
epochs was taken for each source. The median VLBA core 
dominance, S cole /SyLBA, and the maximum brightness tem- 
perature are also shown. The full and the MOJAVE sample 
are shown separately, and we have separated IDVs with high 
modulation index (m > 0.02 observed at least once) from ones 
with low modulation index (measured values of modulation 
index always less than 0.02, or not reported). 

We find that IDV sources have more compact and more 
core dominant structure on sub-milliarcsecond scales (Ta- 
ble 0J| than non-IDV sources. IDVs with a higher ampli- 
tude of intra-day variation tend to have a higher unresolved 
flux density, S mlKS . The results for core dominance are in 
agreement with previo us findings (e.g. JWitzel & Ouirrenbach! 
ll993UOiha etalJ2004l) . A K-S test yields a probability of less 
than 1% for both the full and the MOJAVE sample that the 
sub-mas compactness (Figure [T2l has the same parent distri- 
bution for IDV and non-IDV sources. 

One might expect IDV behavior in almost all the sources 
with high visibility amplitude at long VLBI spacings. How- 
ever, this was not observed by IDV surveys, perhaps because 
of the intermittent nature of the IDV phenomenon. 

Some IDV observations have suggested apparent bright- 
ness temperatures up to 10 15 K if they are due to interstel- 
lar sci ntillation s, and up to 10 21 K if they are intrinsic (e.g., 
iKedziora -Chudczer et aljjl 997l) . More recently, IDV obser- 
vations of lLT^velTetlriT i l^OSl) have shown typical brightness 
temperature values of the order of 10 12 K, consistent with our 
results (Figure \Y2\. However, as seen from equation l|5}, the 
highest brightness temperature which we can reliably discern 
is of the order of 10 13 K, so we are not able to comment on 
the evidence for the extremely high brightness temperatures 
and the corresponding high Lorentz factors inferred for some 
IDV. 

5.7. Gamma- ray Sources 

The third catalog of high energy gamma-ray sources de- 
tected by the EGR ET telescope of the Compton Gamma 
Ray Observatory ( Hartman et al. 1999) include s 66 high- 
confid ence iden tification s of blaz ars (Mattoxetal. 2001, 
ISowards-Emmerd et alJl2003l 12004) . While the gamma-ray 
sources were identified with flat-spectrum extragalactic radio 
sources {a > -0.5, not all flat-spectrum sources have been 
detected as gamma-ray sources. This is not necessarily in- 
dicative of a bi-modality in the gamma-ray loudness distribu- 
tion of extragalactic radio sources (such as that found at radio 
wavelengths), since the sensitivity level of EGRET was such 
that many sources were only detected in their flaring state. 
With the next generation of g amma-ray telescopes, such as 
GLAST (Gehre ls & Michelsonll 1999ft . the sensitivity may be 
sufficient to actually separate the classes of gamma-ray loud 
and gamma-ray quiet objects and to define the relationship be- 
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FIG. 13. — The non-weighted mean of the fringe visibility versus projected spacing. The distribution is normalized to 1.0 at 25 million wavelengths. The 
visibility data at the epoch with the maximum correlated flux density S lmrcs is used for each source. The sample is divided into "gamma-ray bright" (EGRET 
detections) and "gamma-ray weak" (EGRET non-detections) sources (see Table [Tit or details). The lines represent the best fitting two-component models. See 
model parameters in TableBl 



tween radio and gamma-ray emission of the sources properly. 

For the purpose of our test we have grouped the "highly 
probable" and "probable" EGRET identifications (Tabled to- 
gether, which yields 52 "EGRET detections" out of 250 ob- 
jects forthe full and 35 out of 133 for the MOJAVE sample. 

In lPaper 5 we did not find any clear differences in the sub- 
milliarcsecond scale structure between the EGRET (20% of 
our radio sample) and non-EGRET sources. However, we find 
here that the sub-mas compactness, S usaes /SvLBA, f° r EGRET 
detections is, on average, greater than for the EGRET non- 
detections. This can be seen in Figure [O] which shows the 
mean visibility function amplitudes versus projected spacing 
for EGRET detected and non-detected sources, for the full and 
MOJAVE samples. For both samples, the EGRET detected 
sources have, on average, a higher contribution of compact 
VLBA structure (see Table [3] for the parameters of the two- 
component fit). This comparison is valid because the EGRET 
detected and non-detected blazars in our sample have indis- 
tinguishable redshift distributions. This result still holds if we 
exclude the GPS and steep spectru m sources, which ar e gen- 
erally gamma-ray weak (see, e.g., iMattox et alJll997P . The 
difference is more pronounced for the full sample, which is 
not selected on the basis of the VLBI flux density. The dif- 
ference for the MOJAVE sample is small, but remains sig- 
nificant. These results suggest that a connection may exist 
between gamma-ray and beamed radio emission from extra- 
galactic sources on sub-millia rcsecond scales, a s has already 
being argued by others (e.g., Jorst ad et al.l200ll) . 

6. SUMMARY 

We have analyzed visibility function data of 250 extragalac- 
tic radio sources, obtained with the VLBA at 15 GHz. Almost 
all of the radio sources in our sample have unresolved radio 
emission brighter than 0. 1 Jy on the longest VLBA baselines. 
For 171 objects, more than half of the flux density comes from 
unresolved features. We have compiled a list of 163 sources 
with unresolved structure stronger than 0.5 Jy, which will 
form a target list of special interest for planned space VLBI 
observations such as RadioAstron, VSOP-2, and ARISE. 

A few of the sources have an overall radio structure which 
is only slightly resolved at the longest spacings. Their total 
angular size is less than about 0.05 mas, at least in one dimen- 
sion, at some epochs. However, even though most sources in 
our full sample are extended overall, there are 158 sources in 



which the VLBA core component appears unresolved, usually 
smaller than 0.05 mas, again in one direction, at least at one 
epoch. For 19 of these, the core was unresolved at all epochs. 

The distribution of the brightness temperature of the cores 
peaks at 10 12 K and extends up to 5 x 10 13 K; this is close to 
the limit set by the dimensions of the VLBA. However, for 
many sources we only measure a lower limit to the bright- 
ness temperature. There is evidence that the observed bright- 
ness temperatures can be explained as the result of Doppler 
boosting, but transient phenomena, coherent emission, or syn- 
chrotron emission by relativistic protons may also be impor- 
tant. 

On sub-milliarcsecond scales, active galaxies are on aver- 
age larger and less core dominated than quasars, which is con- 
sistent with unification models in which the latter are viewed 
at smaller angles to the line of sight. Additionally, the weak- 
lined objects classified as BL Lacs tend to be smaller than 
the broad-lined quasars in our sample. IDV sources show a 
higher compactness and core dominance on sub-mas scales 
than non-IDV ones. IDVs with a higher amplitude of intra- 
day variation tend to have a higher flux density in an unre- 
solved component. The most variable sources tend to have the 
most compact structure. EGRET-detected radio sources show 
a higher degree of sub-mas compactness than non-EGRET 
sources, supporting emission models which relate the radio 
and gamma -ray emission, such as in verse Compton scattering 
(see, e.g., Bloom & Marsche rTl996l) . 
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TABLE 1 
General Source Properties 



IAU 




RA. 


Dec. 


Opt. 




Radio 


EGRET 


MOJAVE 


VSOP 


IDV 


Name 
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(J2000.0) 


(J2000.0) 
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z 


Spectrum 


ID 
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Sample 


Ref. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


0003-066 


NRA0 5 


00 06 13.8929 


-06 23 35.3353 


B b 


0.347 


Flat 




Y 


A 




0007+106 


III Zw 2 


00 10 31.0059 


+10 58 29.5041 


G 


0.089 


Flat 




Y 






0014+813 




00 17 08.4750 


+81 35 08.1360 


Q 


3.387 


Flat 










0016+731 




00 19 45.7864 


+73 27 30.0175 


Q 
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Flat 
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A, PR 
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00 29 14.2425 


+34 56 32.2466 


G 
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Flat 
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0035+413 




00 38 24.8436 


+41 37 06.0006 
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1.353 


Flat 






C 




0039+230 




00 42 04.5451 


+23 2001.0610 
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Peaked 






A 




0048-097 




00 50 41.3174 


-09 29 05.2102 


B 




Flat 




Y 






0055+300 


NGC315 


00 57 48.8834 


+30 21 08.8119 


G 
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Flat 
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Peaked 
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Flat 
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B 




Flat 




Y 


A 
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3C 119 


04 32 36.5026 


+41 38 28.4485 


Q 


1.023 


Steep 










0430+052 


3C 120 


04 33 11.0955 


+05 21 15.6194 


G 


0.033 


Flat 




Y 


A 




0438-436 




04 40 17.1800 


-43 33 08.6030 


Q 


2.852 


Flat 










0440-003 


NRAO 190 


04 42 38.6608 


-00 17 43.4191 


Q 


0.844 


Flat 


YP 






3 


0446+112 




04 49 07.6711 


+11 21 28.5966 


Q b 




Flat 


PY 


Y 


B 




0454-234 




04 57 03.1792 


-23 24 52.0180 


B a 


1.003 


Flat 


YY 




A 




0454+844 




05 08 42.3635 


+84 32 04.5440 


B 


>1.34 


Flat 






B 


4 


0458-020 




05 01 12.8099 


-01 59 14.2562 


Q 


2.291 


Flat 


YY 


Y 


A 




0521-365 




05 22 57.9846 


-36 27 30.8516 


G 


0.055 


Steep 










0524+034 




05 27 32.7030 


+03 31 31.4500 


B 




Flat 










0528+134 




05 30 56.4167 


+13 31 55.1495 


Q 


2.07 


Flat 


YY 


Y 


B 




0529+075 




05 32 38.9985 


+07 32 43.3459 


u 




Flat 




Y 


C 




0529+483 




05 33 15.8658 


+48 22 52.8078 


Q 


1.162 


Flat 


PY 


Y 






0537-286 




05 39 54.2814 


-28 39 55.9460 


Q 


3.104 


Flat 


NP 




A 




0552+398 


DA 193 


05 55 30.8056 


+39 48 49.1650 


Q 


2.363 


Peaked 




Y 






0602+673 




06 07 52.6716 


+67 20 55.4098 


Q 


1.97 


Flat 






B 


4 


0605-085 


OH -010 


06 07 59.6992 


-08 34 49.9781 


Q 


0.872 


Flat 




Y 


A 




0607-157 




06 09 40.9495 


-15 42 40.6726 


Q 


0.324 


Flat 




Y 


A 


3 


0615+820 




06 26 03.0062 


+82 02 25.5676 


Q 


0.71 


Flat 






B 




0642+449 


OH 471 


06 46 32.0260 


+44 51 16.5901 


Q 


3.408 


Peaked 




Y 


B 




0648-165 




06 50 24.5819 


-16 37 39.7250 


u 




Flat 




Y 






0707+476 




07 10 46.1049 


+47 32 11.1427 


Q 


1.292 


Flat 










0710+439 




07 13 38.1641 


+43 49 17.2051 


G 


0.518 


Peaked 






B 
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TAB LEI — Continued 



IAU 




R.A. 


Dec. 


Opt. 




Radio 


EGRET 


MOJAVE 


VSOP 


IDV 


Name 


Alias 


(J2000.0) 


(J2000.0) 


Class 


z 


Spectrum 


ID 


Member 


Sample 


Ref. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


0711+356 


01318 


07 14 24.8175 


+35 34 39.7950 


Q 


1.620 


Peaked 






A, PR 


1 


0716+714 




07 21 53.4485 


+71 20 36.3634 


B 




Flat 


YY 


Y 




1,2,4,6 


0723-008 




07 25 50.6400 


-00 54 56.5444 


B b 


0.127 


Flat 










0727-115 




07 30 19.1125 


-11 41 12.6005 


Q 


1.591 


Flat 




Y 






0730+504 




07 33 52.5206 


+50 22 09.0621 


Q 


0.720 


Flat 




Y 






0735+178 




07 38 07.3937 


+17 42 18.9983 


B 


>0.424 


Flat 


YY 


Y 


A 


1 


0736+017 




07 39 18.0339 


+01 37 04.6180 


Q 


0.191 


Flat 




Y 


A 




0738+313 


OI363 


07 41 10.7033 


+31 12 00.2286 


Q 


0.630 


Flat 




Y 


A 




0742+103 




07 45 33.0595 


+10 11 12.6925 


Q 


2.624 


Peaked 




Y 


B 




0745+241 




07 48 36.1093 


+24 00 24.1102 


Q c 


0.409 


Flat 






A 




0748+126 




07 50 52.0457 


+12 31 04.8282 


Q 


0.889 


Flat 




Y 


B 




0754+100 




07 57 06.6429 


+09 56 34.8521 


B 


0.266 


Flat 




Y 




5,6 


0804+499 


OJ508 


08 08 39.6663 


+49 50 36.5305 


Q 


1.432 


Flat 




Y 


B 


1,2,4,6 


0805-077 




08 08 15.5360 


-07 51 09.8863 


Q 


1.837 


Flat 




Y 


C 




0808+019 




08 11 26.7073 


+01 46 52.2200 


B 


0.93 


Flat 




Y 


A 


3 


0814+425 


OJ425 


08 18 15.9996 


+42 22 45.4149 


B 




Flat 




Y 


A, PR 


1 


0821+394 


4C +39.23 


08 24 55.4839 


+39 16 41.9043 


Q 


1.216 


Flat 






B 




0823+033 




08 25 50.3384 


+03 09 24.5201 


B 


0.506 


Flat 




Y 


A 




0827+243 




08 30 52.0862 


+24 10 59.8205 


Q 


0.941 


Flat 


YY 


Y 






0829+046 




08 31 48.8770 


+04 29 39.0853 


B 


0.18 


Flat 


YY 


Y 


B 




0831+557 


4C +55.16 


08 34 54.9041 


+55 34 21.0710 


G 


0.240 


Flat 






C 




0834-201 




08 36 39.2152 


-20 16 59.5035 


Q 


2.752 


Flat 










0836+710 


4C +71.08 


08 41 24.3653 


+70 53 42.1731 


Q 


2.218 


Flat 


YY 


Y 


A, PR 




0838+133 


3C 207 


08 40 47.6848 


+13 12 23.8790 


Q 


0.684 


Flat 






B 




0850+581 


4C +58.17 


08 54 41.9964 


+57 57 29.9393 


Q 


1.322 


Flat 






B 




0851+202 


OJ 287 


08 54 48.8749 


+20 06 30.6409 


B 


0.306 


Flat 


YY 


Y 


A 




0859-140 




09 02 16.8309 


-14 15 30.8757 


Q 


1.339 


Steep 










0859+470 


4C +47.29 


09 03 03.9901 


+46 51 04.1375 


Q 


1.462 


Steep 






A, PR 




0906+015 


4C +01.24 


09 09 10.0916 


+01 21 35.6177 


Q 


1.018 


Flat 




Y 


A 




0917+449 




09 20 58.4585 


+44 41 53.9851 


Q 


2.180 


Flat 


NP 




A 




0917+624 




09 21 36.2311 


+62 15 52.1804 


Q 


1.446 


Flat 




Y 


B 


1,2,4 


0919-260 




09 21 29.3538 


-26 18 43.3850 


Q 


2.300 


Peaked 






B 




0923+392 


4C +39.25 


09 27 03.0139 


+39 02 20.8520 


Q 


0.698 


Flat 




Y 


A, PR 




0945+408 


4C +40.24 


09 48 55.3381 


+40 39 44.5872 





1.252 


Flat 




Y 


B 




0953+254 


OK 290 


09 56 49.8754 


+25 15 16.0498 


Q 


0.712 


Flat 






B 




0954+658 




09 58 47.2451 


+65 33 54.8181 


B 


0.367 


Flat 


YY 




B 


1,2,4 


0955+476 


OK 492 


09 58 19.6716 


+47 25 07.8425 


Q 


1.873 


Flat 




Y 


B 


6 


1012+232 


4C +23.24 


10 14 47.0654 


+23 01 16.5709 


Q 


0.565 


Flat 






B 


6 


1015+359 




10 18 10.9877 


+35 42 39.4380 


Q 


1.226 


Flat 










1032-199 




10 35 02.1553 


-20 11 34.3597 


Q 


2.198 


Flat 






A 




1034-293 




10 37 16.0797 


-29 34 02.8120 


Q 


0.312 


Flat 






A 


3 


1036+054 




10 38 46.7799 


+05 12 29.0854 


u 




Flat 




Y 






1038+064 


4C +06.41 


10 41 17.1625 


+06 10 16.9238 


Q 


1.265 


Flat 




Y 


B 




1045-188 




10 48 06.6206 


-19 09 35.7270 


Q 


0.595 


Flat 




Y 


B 




1049+215 


4C +21.28 


10 51 48.7891 


+21 19 52.3142 


Q 


1.300 


Flat 






B 




1055+018 


4C +01.28 


10 58 29.6052 


+01 33 58.8237 


Q 


0.888 


Flat 




Y 


A 




1055+201 


4C +20.24 


10 58 17.9025 


+19 51 50.9018 


Q 


1.11 


Flat 






B 




1101+384 


Mrk421 


11 04 27.3139 


+38 12 31.7991 


B 


0.031 


Flat 


YY 








1116+128 




11 18 57.3014 


+12 34 41.7180 


Q 


2.118 


Flat 






A 




1124-186 


OM-148 


11 27 04.3924 


-18 57 17.4417 


Q 


1.048 


Flat 




Y 


B 




1127-145 




11 30 07.0526 


-14 49 27.3882 


Q 


1.187 


Flat 




Y 






1128+385 




11 30 53.2826 


+38 15 18.5470 


Q 


1.733 


Flat 










1144+402 




11 46 58.2979 


+39 58 34.3046 


Q 


1.089 


Flat 










1145-071 




11 47 51.5540 


-07 24 41.1411 


Q 


1.342 


Flat 






A 




1148-001 


4C -00.47 


11 50 43.8708 


-00 23 54.2049 


Q 


1.980 


Peak? 






B 




1150+812 




11 53 12.4991 


+80 58 29.1545 


Q 


1.25 


Flat 




Y 


B 


1 


1155+251 




11 58 25.7875 


+24 50 17.9640 


Q 


0.202 


Flat 






C 




1156+295 


4C +29.45 


11 59 31.8339 


+29 14 43.8269 


Q 


0.729 


Flat 


YP 


Y 


B 


5,6 


1213-172 




12 15 46.7518 


-17 31 45.4029 


u 




Flat 




Y 


A 




1219+044 


ON +231 


12 22 22.5496 


+04 13 15.7763 


Q 


0.965 


Flat 




Y 






1219+285 


W Comae 


12 21 31.6905 


+28 13 58.5002 


B 


0.102 


Flat 


PP 








1222+216 




12 24 54.4584 


+21 22 46.3886 


Q 


0.435 


Flat 


YY 


Y 


B 




1226+023 


3C 273 


12 29 06.6997 


+02 03 08.5982 


Q 


0.158 


Flat 


YY 


Y 


A 




1228+126 


M87 


12 30 49.4234 


+12 23 28.0439 


G 


0.004 


Steep 




Y 






1244-255 




12 46 46.8020 


-25 47 49.2880 


Q 


0.638 


Flat 






A 




1253-055 


3C 279 


12 56 11.1666 


-05 47 21.5246 


Q 


0.538 


Flat 


YY 


Y 


A 




1255-316 




12 57 59.0608 


-31 55 16.8520 


Q 


1.924 


Flat 






A 




1302-102 




13 05 33.0150 


-10 33 19.4282 


Q 


0.286 


Flat 






A 




1308+326 




13 10 28.6638 


+32 20 43.7830 


Q 


0.997 


Flat 




Y 


A 




1313-333 




13 16 07.9859 


-33 38 59.1720 


Q 


1.21 


Flat 


NP 




A 




1323+321 


4C +32.44 


13 26 16.5122 


+31 54 09.5154 


G 


0.370 


Peaked 










1324+224 




13 27 00.8613 


+22 10 50.1631 


Q 


1.40 


Flat 


NP 


Y 






1328+307 


3C 286 


13 31 08.2880 


+30 30 32.9588 


Q 


0.846 


Steep 










1334-127 




13 37 39.7828 


-12 57 24.6932 


Q 


0.539 


Flat 


YY 


Y 


A 





Kovalev et al. 



TABLE 1 — Continued 



IAU 




RA. 


Dec. 


Opt. 




Radio 


EGRET 


MOJAVE 


VSOP 


IDV 


Name 


Alias 


(J2000.0) 


(J2000.0) 


Class 


Z 


Spectrum 


ID 


Member 


Sample 


Ref. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(101 


fill 


1345+125 


4C +12.50 


13 47 33.3616 


+12 17 24.2390 


G 


0.121 


Peaked 






c 




1354-152 




13 57 11.2450 


-15 27 28.7864 


Q 


1.890 


Flat 










1354+195 


DA 354 


13 57 04.4368 


+19 19 07.3640 


Q 


0.719 


Flat 






A 




1402+044 




14 05 01.1198 


+04 15 35.8190 


Q 


3.211 


Flat 






B 




1404+286 


OQ 208 


14 07 00.3944 


+28 27 14.6899 


G 


0.077 


Peaked 






A 




1413+135 




14 15 58.8175 


+13 20 23.7126 


B 


0.247 


Flat 




Y 


B 




1417+385 




14 19 46.6138 


+38 21 48.4752 


Q 


1.832 


Flat 


NP 


Y 






1418+546 


OQ530 


14 19 46.5974 


+54 23 14.7872 


B 


0.152 


Flat 






C 


4 


1424+366 




14 26 37.0875 


+36 25 09.5739 


Q 


1.091 


Flat 


NP 








1458+718 


3C 309.1 


14 59 07.5839 


+71 40 19.8677 


Q 


0.904 


Steep 




Y 






1502+106 


4C +10.39 


15 04 24.9798 


+10 29 39.1986 


Q 


1.833 


Flat 




Y 


A 




1504-166 


OR -102 


15 07 04.7870 


-16 52 30.2673 


Q 


0.876 


Flat 




Y 


A 




1504+377 




15 06 09.5300 


+37 30 51.1324 


G 


0.674 


Flat 






B 


5 


1508-055 




15 10 53.5914 


-05 43 07.4172 


Q 


1.191 


Steep 










1510-089 




15 12 50.5329 


-09 05 59.8295 


Q 


0.360 


Flat 


YY 


Y 


A 




1511-100 


OR -118 


15 13 44.8934 


-10 12 00.2644 


Q 


1.513 


Flat 






B 




1514+004 




15 16 40.2190 


+00 15 01.9100 


G 


0.052 


Flat 






A 




1514-241 


AP Librae 


15 17 41.8131 


-24 22 19.4759 


B 


0.048 


Flat 


PP 




A 




1519-273 




15 22 37.6760 


-27 30 10.7854 


B 


1.294 


Peaked 






A 


3 


1532+016 




15 34 52.4537 


+01 31 04.2066 


Q 


1.420 


Flat 






C 




1538+149 


4C +14.60 


15 40 49.4915 


+14 47 45.8849 


B a 


0.605 


Flat 




Y 


B 




1546+027 




15 49 29.4368 


+02 37 01.1635 


Q 


0.412 


Flat 




Y 


A 




1548+056 


4C +05.64 


15 50 35.2692 


+05 27 10.4482 


Q 


1.422 


Flat 




Y 


B 




1555+001 


DA 393 


15 57 51.4340 


-00 01 50.4137 


Q 


1.772 


Flat 






B 




1606+106 


4C +10.45 


16 08 46.2032 


+10 29 07.7759 


Q 


1.226 


Flat 


YY 


Y 


B 




1607+268 


CTD 93 


16 09 13.3208 


+26 41 29.0364 


G 


0.473 


Peaked 










1611+343 


DA 406 


16 13 41.0642 


+34 12 47.9091 


Q 


1.401 


Flat 


YY 


Y 


A 


1 


1622-253 


OS -237 


16 25 46.8916 


-25 27 38.3269 


Q 


0.786 


Flat 


YP 




B 


7 


1622-297 




16 26 06.0208 


-29 51 26.9710 


Q 


0.815 


Flat 


YY 




A 


3 


1624+416 


4C +41.32 


16 25 57.6697 


+41 34 40.6300 


Q 


2.55 


Flat 






C, PR 




1633+382 


4C +38.41 


16 35 15.4930 


+38 08 04.5006 


Q 


1.807 


Flat 


YY 


Y 


A, PR 




1637+574 


OS 562 


16 38 13.4563 


+57 20 23.9792 


Q 


0.751 


Flat 




Y 


A, PR 


4 


1638+398 


NRAO 512 


16 40 29.6328 


+39 46 46.0285 


Q 


1.666 


Flat 




Y 


A 




1641+399 


3C 345 


16 42 58.8100 


+39 48 36.9939 


Q 


0.594 


Flat 




Y 


A, PR 




1642+690 


4C +69.21 


16 42 07.8485 


+68 56 39.7564 


Q 


0.751 


Flat 






A, PR 


1,2,6 


1652+398 


Mrk501 


16 53 52.2167 


+39 45 36.6089 


B 


0.033 


Flat 


Y 




A, PR 




1655+077 




16 58 09.0115 


+07 41 27.5407 


Q 


0.621 


Flat 




Y 


A 




1656+053 




16 58 33.4473 


+05 15 16.4442 


Q 


0.879 


Flat 






A 




1656+477 




16 58 02.7796 


+47 37 49.2310 


Q 


1.622 


Flat 






A 




1726+455 




17 27 27.6508 


+45 30 39.7314 


Q 


0.714 


Flat 




Y 


B 




1730-130 


NRAO 530 


17 33 02.7058 


-13 04 49.5482 


Q 


0.902 


Flat 


YY 


Y 


A 




1739+522 


4C +51.37 


17 40 36.9779 


+52 11 43.4075 


Q 


1.379 


Flat 


YY 


Y 


A, PR 


4 


1741-038 


OT -068 


17 43 58.8561 


-03 50 04.6167 


Q 


1.057 


Flat 


YY 


Y 


B 


1 


1749+096 


4C +09.57 


17 51 32.8186 


+09 39 00.7285 


B a 


0.320 


Flat 




Y 


A 




1749+701 




17 48 32.8402 


+70 05 50.7688 


B 


0.770 


Flat 






PR 


1,2,4 


1751+288 




17 53 42.4736 


+28 48 04.9391 


u 




Flat 




Y 






1758+388 




18 00 24.7654 


+38 48 30.6976 


Q 


2.092 


Peaked 




Y 






1800+440 




18 01 32.3149 


+44 04 21.9003 


Q 


0.663 


Flat 




Y 


B 


6 


1803+784 




18 00 45.6839 


+78 28 04.0185 


B a 


0.680 


Flat 




Y 


A, PR 


1,2,4 


1807+698 


3C 371 


18 06 50.6806 


+69 49 28.1085 


B 


0.050 


Flat 






A, PR 


4 


1821+107 




18 24 02.8552 


+10 44 23.7730 


Q 


1.364 


Peaked 






B 




1823+568 


4C +56.27 


18 24 07.0684 


+56 51 01.4909 


B a 


0.663 


Flat 




Y 


A, PR 




1828+487 


3C380 


18 29 31.7388 


+48 44 46.9710 


Q 


0.692 


Steep 




Y 


PR 




1845+797 


3C 390.3 


18 42 08.9900 


+79 46 17.1280 


G 


0.057 


Steep 










1849+670 




18 49 16.0723 


+67 05 41.6799 


Q 


0.657 


Flat 




Y 






1901+319 


3C 395 


19 02 55.9389 


+31 59 41.7021 


Q 


0.635 


Steep 






A 




1908-201 




19 11 09.6528 


-20 06 55.1080 


Q 


1.119 


Flat 


YY 




B 




1921-293 


OV -236 


19 24 51.0560 


-29 14 30.1212 


Q 


0.352 


Flat 






A 




1928+738 


4C +73.18 


19 27 48.4952 


+73 58 01.5700 


Q 


0.303 


Flat 




Y 


A, PR 




1936-155 




19 39 26.6577 


-15 25 43.0583 


Q 


1.657 


Flat 


PY 


Y 






1937-101 




19 39 57.2566 


-10 02 41.5210 


Q 


3.787 


Flat 










1954-388 




19 57 59.8192 


-38 45 06.3560 


Q 


0.630 


Flat 






B 




1954+513 


OV591 


19 55 42.7383 


+51 31 48.5462 


Q 


1.223 


Flat 






B, PR 


4 


1957+405 


Cygnus A 


19 59 28.3567 


+40 44 02.0966 


G 


0.056 


Steep 




Y 






1958-179 


20 00 57.0904 


-17 48 57.6725 


Q 


0.652 


Flat 




Y 


A 




2000-330 




20 03 24.1163 


-32 51 45.1320 


Q 


3.783 


Peaked 






B 




2005+403 




20 07 44.9449 


+40 29 48.6041 


Q 


1.736 


Flat 




Y 






2007+777 




20 05 31.0035 


+77 52 43.2248 


B 


0.342 


Flat 






A 


1,2,4 


2008-159 




20 11 15.7109 


-15 46 40.2538 


Q 


1.180 


Peaked 




Y 


A 




2010+463 




20 12 05.6374 


+46 28 55.7770 


U 




Flat 










2021+317 


4C +31.56 


20 23 19.0174 


+31 53 02.3059 


u 




Flat 




Y 






2021+614 


OW637 


20 22 06.6817 


+61 36 58.8047 


G 


0.227 


Flat 




Y 


A, PR 




2029+121 




20 31 54.9942 


+12 19 41.3400 


Q 


1.215 


Flat 


NP 




B 




2037+511 


3C418 


20 38 37.0348 


+51 19 12.6627 


Q 


1.687 


Flat 




Y 






2059+034 




21 01 38.8341 


+03 41 31.3200 


Q 


1.015 


Flat 






A 
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IAU 




R.A. 


Dec. 


Opt. 




Radio 


EGRET 


MOJAVE 


VSOP 


IDV 


Name 


Alias 


(J2000.0) 


(J2000.0) 


Class 


z 


Spectrum 


ID 


Member 


Sample 


Ref. 


(I) 


(21 


(31 


(4) 


(5) 


(61 


(7) 


(8) 


(9) 


(10) 


(11) 


2113+293 




21 15 29.4135 


+29 33 38.3669 


Q 


1.514 


Flat 






B 




2121+053 


OX 036 


21 23 44.5174 


+05 35 22.0932 


Q 


1.941 


Flat 




Y 


B 


6 


2126-158 




21 29 12.1758 


-15 38 41.0400 


Q 


3.28 


Flat 






A 




2128+048 


DA 550 


21 30 32.8775 


+05 02 17.4747 


G 


0.99 


Peaked 










2128-123 




21 31 35.2618 


-12 07 04.7959 


Q 


0.501 


Flat 




Y 


B 




2131-021 


4C -02.81 


21 34 10.3096 


-01 53 17.2389 


B' 1 


1.285 


Flat 




Y 






2134+004 




21 36 38.5863 


+00 41 54.2133 


Q 


1.932 


Peaked 




Y 


A 




2136+141 


OX 161 


21 39 01.3093 


+14 23 35.9920 


Q 


2.427 


Flat 




Y 


A 




2144+092 




21 47 10.1630 


+09 29 46.6723 


Q 


1.113 


Flat 






B 




2145+067 


4C +06.69 


21 48 05.4587 


+06 57 38.6042 


Q 


0.999 


Flat 




Y 


B 




2155-152 


OX -192 


21 58 06.2819 


-15 01 09.3281 


Q 


0.672 


Flat 




Y 


A 




2200+420 


BL Lac 


22 02 43.2914 


+42 16 39.9799 


B 


0.069 


Flat 


YY 


Y 


A, PR 




2201+171 




22 03 26.8937 


+17 25 48.2478 


Q 


1.076 


Flat 




Y 






2201+315 


4C +31.63 


22 03 14.9758 


+31 45 38.2699 


Q 


0.298 


Flat 




Y 


B 




2209+236 




22 12 05.9663 


+23 55 40.5439 


Q 


1.125 


Flat 


YY 


Y 


A 




2216-038 




22 18 52.0377 


-03 35 36.8794 


Q 


0.901 


Flat 




Y 


A 




2223-052 


3C446 


22 25 47.2593 


-04 57 01.3907 


Q 


1.404 


Flat 




Y 


A 




2227-088 


PHL 5225 


22 29 40.0843 


-08 32 54.4354 


Q 


1.562 


Flat 




Y 


A 




2230+1 14 


CTA 102 


22 32 36.4089 


+11 43 50.9041 


Q 


1.037 


Flat 


YP 


Y 






2234+282 


CTD 135 


22 36 22.4709 


+28 28 57.4133 


Q 


0.795 


Flat 






A 




2243-123 




22 46 18.2320 


-12 06 51.2773 


Q 


0.630 


Flat 




Y 


A 




2251+158 


3C 454.3 


22 53 57.7479 


+16 08 53.5609 


Q 


0.859 


Flat 


YY 


Y 


A 




2255-282 




22 58 05.9629 


-27 58 21.2567 


Q 


0.927 


Peaked 


Y 




B 




2318+049 




23 20 44.8566 


+05 13 49.9527 


Q 


0.623 


Flat 






A 




2329-162 




23 31 38.6524 


-15 56 57.0080 


Q 


1.153 


Flat 






A 




2331+073 




23 34 12.8282 


+07 36 27.5520 


u 




Flat 




Y 






2345-167 




23 48 02.6085 


-16 31 12.0220 


Q 


0.576 


Flat 




Y 






2351+456 


4C +45.51 


23 54 21.6803 


+45 53 04.2365 


Q 


1.986 


Flat 


PP 


Y 


B 





NOTE. — Columns are as fol lows: (1) IAU Name (B 1950.0); (2) Common Name; (3) Right Ascension (J2000); (4) Declination (J2000); (5) Optical classification according to 
meJVeron^gg^^^^odKODa) catalog, where Q = quasar, B = BL Lac object , G = active galaxy , and U = unident i fied; 108+388, 0742+103, and 2128 +048 are not identifled 
inlVeron-Cettv & Veron 200JK optical classification is fro m lCarilli et all fl 998). Best et aQ 12003J), a nd Biretta et al. 1985) respectively; (6) Redshift from Veron-Cettv & Veroij 
120031): the redshift of 0108+ 388 is from lCarilli etai] JT998T). that of 01 38-097 is from lStocke & RectoJll997|l that o f 0333+321 is from lSmall eHuiri99l . that of 0415+379 is from 
Eracleous & Halpernl 12004). that of 0742+10 3 is from best etai]|2003ll . that of 0808+019 is fron JJacfam^Hl] 120021) as a tentative value, that of 151 9-273 is fromlHeidt et alj|2004l) . 
that of 2128+048 is from Stickel et al. i 1994); (7) Description of radio spectrum (see §l2l: (8) EGRET gamma-ray source identification according to Mattox et al. i 2001 ) (first letter) 
and Sowards-Emmerd et al. ' 2003, 2004) (second letter), where Y = highly probable identification, P = probable identification, N = no identification; 1652+398 and 2255-282 are not 
identified jnTMatm^^ J 12001|),|Spwards-Emmerd et al. i 2003, 2004), the highly probable EGRET identifications are from lKataoka et all H9991 and lBertschlll9981) . lMacomb et alJ 
ll999t . rjbrnikoski et alJH999Il respectively; (9) Indicator for the correlated flux density limited MOIAVE sample (see §0; (10) Indicator for the VSOP 5 GHz AGN survey sample, 
where A = VSOP AGN survey sample observed with VSOP, B = VSOP AGN survey sample not yet observed with VSOP, C = VSOP AGN survey sample being too faint to be 
observed with VSOP i Horiuchi et al. 2004 have analyzed sample members A and C; in the latter case, 5 GHz VLBA data only were used), PR = Pearson-Readhead VSOP survey 
sample |Listgretai]20(H|); ( 11) Pap er r eporting on f ast variations from the source on the time scale less than 2-3 days: 1 — IQuirreiibach et all 119921) . 2 — IQuirrenbach et all 120001) . 
3 ^Kedziora^c1Bzel^tafl 120011) . 4- IKraus etai] 120031) . 5— ILovell etai] 120031) . 6- IOiha et a!] 12004) . 7— IBignall et all 120021 . The reference number is printed in bold if the 
modulation index m > 0.02 is reported in the paper. 



TABLE 2 

Source parameters for an epoch of observations when the flux density 
from the most compact component was maximum 



Source 


Epoch 


Stol 


SvLBA 


Sunres 


^VLBA 
i'lul 


Score 




^min 


T b 


PAjet 


# of Epochs 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(V) 


(8) 


(9) 


(10) 


(11) 


(12) 


0003-066 


2000/01/1 1 


2.51 


2.28 


1.97 


0.88 


1.85 


0.50 


<0.06 


>4.60e+l 1 


-79 


7/1 


0007+106 


1998/10/30 


1.21 


1.28 


1.11 


1.01 


1.28 


0.15 


0.06 


9.05e+ll 




6/4 


0014+813 


1999/01/02 


0.50 


0.47 


0.24 


0.94 


0.37 


0.54 


0.14 


1.20e+ll 


167 


1/0 


0016+731 


2003/08/28 


1.11 


1.06 


0.93 


0.85 


1.02 


0.13 


0.09 


1.39e+12 


130 


6/2 


0026+346 


1995/04/07 


0.70 


0.65 


0.21 


0.66 










55 


11 ■■■ 


0035+413 


1998/03/19 


0.50 


0.47 


0.29 


0.93 


0.38 


0.43 


0.18 


6.16e+10 


101 


6/3 


0039+230 


1998/12/05 


0.42 


0.45 


0.13 


1.07 


0.16 


0.31 


0.22 


>1.34e+10 


-164 


1/0 


0048-097 


1996/10/27 


2.09 


1.60 


1.60 


0.85 


1.61 


0.08 


<0.05 


>2.37e+12 


-12 


5/2 


0055+300 


1995/04/07 


0.70 


0.82 


0.33 


0.98 


0.47 


0.48 


<0.05 


>l.lle+ll 


-53 


6/3 


0059+581 


2002/1 1/23 


3.12 


3.32 


2.72 


1.06 


3.25 


0.13 


0.11 


>1.22e+12 


-126 


1/0 


0106+013 


1999/05/21 


2.99 


2.98 


2.09 


0.90 


2.32 


0.16 


0.10 


2.47e+12 


-121 


9/4 


0108+388" 


2002/06/12 


0.53 


0.46 


0.17 


0.83 


0.13 


0.29 


0.25 


1.57e+10 


-106 


2/0 


0109+224 


2002/06/15 


1.02 


1.01 


0.78 


1.03 


0.96 


0.15 


0.04 


>7.71e+ll 


88 


2/1 


0112-017 


1998/12/05 


0.93 


0.82 


0.46 


0.88 


0.48 


0.32 


<0.02 


>8.28e+ll 


120 


6/4 


0113-118 


2002/10/20 


1.39 


1.32 


0.86 


0.96 


1.00 


0.35 


0.05 


5.27e+l 1 


-31 


2/1 


0119+041 


1995/07/28 


1.25 


1.28 


0.72 


0.95 


1.11 


0.29 


0.20 


1.65e+ll 


79 


6/3 


0119+115 


1998/10/30 


1.35 


1.35 


0.95 


0.94 


1.20 


0.36 


0.12 


2.33e+ll 





3/0 


0122-003 


1998/06/05 


1.59 


1.56 


0.43 


0.98 


1.16 


0.33 


0.11 


3.58e+ll 


-96 


3/0 



a Source classified as quasar in the l Veron-Cettv & Veronj 12001 catalog. 

k Source classified as a probable o r possible BL Lac objec t in the Veron-Cettv & Veron < 2003) catalog. 
Source classified as galaxy in the Veron- Cettv & Vero3l200l catalog. 
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Source 
(1) 



Epoch 
(2) 



Stot 
(3) 



SvLBA 
(4) 



5unres 

(5) 



■SVlba 

Stot 

(6) 



■Score 

(7) 



(8) 



^min 


7b 


PA Jet 


# of Epochs 


(9) 


(10) 


(11) 


(12) 


0.17 


3.77e+10 


16 


1 /() 


0.08 


4.99e+12 


-29 


8/2 


0.21 


5.08e+10 


-113 


2/1 


0.18 


2.67e+l 1 


112 


2/0 


<0.04 


>1.40e+12 


-15 


7/1 


0.07 


2.55e+ll 


72 


7/4 


<0.03 


>9.44e+ll 


-29 


2/1 


0.09 


4.82e+ll 


-53 


6/1 


0.12 


1.29e+12 


9 


7/1 


0.13 


1.08e+12 


114 


6/0 


0.06 


1.74e+12 


111 


3 / 1 


0.24 


5.13e+10 


50 


3/0 


<0.05 


>5.87e+ll 


-67 


3/3 


<0.03 


>3.94e+ll 


4 


1 / 1 


<0.04 


>4.51e+ll 


-13 


7/2 


0.11 


9.08e+ll 


-92 


5/0 






68 


13/ ••• 


0.09 


1.08e+ll 


149 


1/0 


0.04 


>8.46e+ll 


147 


1/0 


0.04 


4.20e+10 


143 


1 10 








3/ ••• 


0.21 


1.45e+ll 


-136 


1/0 


0.06 


1.29e+12 


123 


11 /4 


<0.03 


>3.24e+12 


65 


6/3 


0.22 


>7.43e+ll 


48 


5/0 


0.10 


4.66e+l 1 


23 


1/0 


0.06 


8.18e+ll 


-177 


2/1 


0.16 


3.40e+l 1 


-90 


2/0 


<0.05 


>6.74e+ll 


64 


13/6 


<0.02 


>5.18e+13 


-165 


6/4 


0.06 


5.62e+ll 


-100 


2/0 


0.03 


>1.38e+12 


4 


2/1 








\l ... 


<0.04 


>9.19e+ll 


-117 


15 /ll 


0.18 


5.58e+ll 




1/0 


0.07 


2.31e+ll 


-119 


6/0 


<0.02 


>2.74e+12 


116 


4/2 


<0.04 


>2.13e+12 




1 / 1 


0.13 


>3.57e+10 


153 


6/0 


0.12 


1.06e+12 


-47 


4/0 


<0.15 


>3.09e+ll 


-41 


3/2 


0.04 


>4.37e+ll 


-37 


2/0 


<0.03 


>2.06e+13 


48 


6/3 


0.56 


>1.48e+10 


-38 


2/0 


<0.01 


>7.89e+12 


33 


1 / 1 


0.05 


1.95e+12 


89 


2/0 


0.19 


1.12e+12 


-72 


5/0 


0.13 


2.78e+ll 


158 


4/1 


<0.11 


>2.44e+ll 


122 


5/5 


0.16 


1.34e+12 


66 


7/4 


0.10 


5.34e+10 




5 / 1 


0.08 


4.32e+12 


90 


6/4 


<0.02 


>2.55e+12 


-90 


2/1 


0.04 


3.83e+ll 


-24 


5/0 






179 


4/ ■■• 


0.58 


8.79e+09 


158 


1/0 


<0.01 


>1.85e+13 


16 


6/5 


<0.06 


>2.37e+ll 


-45 


2/1 


0.09 


4.55e+12 


-97 


7/3 


0.06 


9.38e+ll 


-141 


2/1 


0.12 


>2.40e+l 1 


68 


8/4 


<0.02 


>2.51e+12 


-63 


7/6 


<0.03 


>6.54e+ll 


179 


9/8 


0.21 


8.90e+10 


-10 


7/2 


0.05 


5.74e+ll 


-64 


9/3 


0.06 


2.03e+12 


lie 

llj 


III 


0.05 


7.91e+ll 


18 


9/5 


0.07 


1.45e+12 


128 


5/2 


0.10 


7.80e+ll 


-21 


1/0 


<0.02 


>9.19e+12 


-176 


4/3 


0.04 


>1.40e+12 


89 


7/5 


0.04 


2.23e+12 


-47 


2/0 


0.05 


1.72e+12 


28 


8/7 


0.06 


1.93e+12 


114 


2/0 


<0.04 


>8.23e+ll 


61 


111 



0133-203 

0133+476 

0138-097 

0146+056 

0149+218 

0153+744 a 

0201+113 

0202+149 

0202+319 

0212+735 

0215+015 

0218+357 

0221+067 

0224+671 

0234+285 

0235+164 

0238-084 

0248+430" 

0300+470 

0310+013 

0316+162 

0316+413 a 

0333+321 

0336-019 

0355+508 

0402- 362 

0403- 132 
0405-385 
0415+379" 
0420-014 
0420+022 
0422+004 
0429+415 
0430+052" 
0438^136 
0440-003 
0446+112 
0454-234 
0454+844 
0458-020 
0521-365 
0524+034 
0528+134 
0529+075 
0529+483 
0537-286 
0552+398 
0602+673 
0605-085 
0607-157 
0615+820 
0642+449 
0648-165 
0707+476 
0710+439 
0711+356 
0716+714 
0723-008 
0727-115 
0730+504 
0735+178 
0736+017 
0738+313" 
0742+103 
0745+241 
0748+126 
0754+100 
0804+499 
0805-077 
0808+019 
0814+425 
0821+394 
0823+033 
0827+243 
0829+046 



1998/06/05 
2003/02/05 
1998/12/05 
1998/12/05 
1995/04/07 
1996/07/10 
1998/11/01 
2001/10/31 
2003/03/29 
1994/08/31 
1998/06/05 
1995/04/07 
1999/11/06 
2002/11/23 
2002/11/23 
2001/03/15 
1995/12/15 
1999/01/02 
2002/11/23 
1998/11/01 
1997/08/28 
2003/03/01 
2003/03/29 
1997/03/13 
2001/03/04 
1998/06/05 
2002/05/31 
2002/03/09 
1997/03/10 
2003/03/01 
1999/11/06 
2002/06/15 
2002/10/09 
1998/03/07 
1998/06/05 
1998/03/07 
2002/05/31 
1998/06/05 
2001/12/30 
1995/07/28 
1999/11/06 
1998/12/05 
1995/07/28 
2002/05/31 
2002/10/09 
1998/09/29 
1999/01/02 
1999/07/19 
1996/10/27 
1998/10/30 
1994/08/31 
2003/03/29 
2002/11/23 
1994/08/31 
1996/10/27 
1999/01/02 
2003/08/28 
1997/08/18 
2001/01/21 
2003/06/15 
1995/04/07 
2003/03/01 
1995/04/07 
1995/07/28 
1997/08/18 
1995/07/28 
2002/11/23 
1995/04/07 
2002/06/15 
1995/07/28 
2000/12/28 
2002/05/31 
1998/10/30 
2002/05/31 
1995/07/28 



0.49 
4.74 
0.48 
1.06 
1.20 
0.49 
0.66 
2.73 
2.26 
3.53 
1.03 
1.14 
0.84 
1.20 
4.04 
1.51 
2.60 
0.80 
1.36 
0.20 
0.85 

16.35 
2.54 
2.50 
7.21 
2.20 
2.37 
1.40 
6.96 

11.22 
1.18 
1.65 
1.79 
4.93 
2.50 
1.40 
2.51 
2.67 
0.35 
2.85 
4.45 
0.70 
7.51 
1.37 
1.04 
1.45 
4.50 
0.90 
2.78 
7.89 
0.40 
4.45 
2.84 
0.70 
0.80 
0.40 
2.37 
1.10 
4.49 
1.19 
1.83 
2.08 
1.80 
1.50 
0.88 
2.85 
1.96 
1.05 
1.62 
1.59 
1.40 
1.63 
1.60 
1.93 
1.23 



0.41 
4.97 
0.48 
1.10 
1.26 
0.37 
0.65 
2.01 
2.25 
2.70 
0.93 
1.13 
0.83 
1.30 
4.06 
1.60 
2.09 
0.65 
1.28 
0.16 
0.26 

10.39 
2.23 
2.24 
7.09 
1.60 
1.40 
1.21 
5.98 

10.62 
1.16 
1.76 
1.06 
3.09 
1.77 
0.94 
2.29 
2.42 
0.34 
2.41 
1.79 
0.78 
7.95 
1.34 
1.03 
0.86 
4.51 
0.99 
1.89 
7.28 
0.43 
4.27 
2.68 
0.61 
0.50 
0.40 
2.55 
1.01 
4.27 
1.36 
1.63 
1.78 
1.94 
1.42 
0.95 
3.13 
1.82 
1.14 
1.57 
1.34 
1.28 
1.38 
1.38 
1.99 
1.35 



0.20 
4.33 
0.26 
0.53 
1.22 
0.20 
0.51 
1.59 
1.81 
1.75 
0.79 
0.31 
0.39 
0.82 
2.22 
1.36 
0.37 
0.25 
1.01 
0.10 
0.06 
1.73 
1.66 
1.50 
3.77 
1.25 
1.28 
0.80 
1.84 
7.62 
0.78 
1.58 
0.14 
1.27 
1.01 
0.52 
1.74 
0.51 
0.23 
1.62 
1.20 
0.70 
4.21 
0.10 
0.80 
0.60 
1.60 
0.66 
0.83 
4.95 
0.14 
1.67 
1.38 
0.47 
0.14 
0.09 
2.51 
0.52 
3.15 
1.17 
0.81 
1.07 
1.14 
0.37 
0.65 
2.34 
1.39 
0.96 
1.17 
1.26 
1.07 
1.26 
1.14 
1.59 
0.75 



0.84 
0.90 
1.06 
1.02 
1.02 
0.77 
1.00 
0.76 
1.00 
0.90 
0.90 
0.76 
0.99 
1.08 
0.96 
0.93 
0.80 
0.81 
0.94 
0.80 
0.31 
0.64 
0.90 
0.93 
0.98 
0.73 
0.52 
0.85 
0.61 
0.94 
0.96 
1.01 
0.59 
0.77 
0.71 
0.82 
0.95 
0.91 
0.79 
0.85 
0.40 
1.01 
1.00 
0.95 
0.99 
0.54 
0.97 
0.99 
0.80 
0.77 
0.97 
0.97 
0.76 
0.95 
0.74 
1.00 
0.69 
0.94 
0.92 
1.10 
0.83 
0.94 
0.95 
0.82 
0.87 
0.96 
0.86 
0.90 
0.97 
0.85 
0.92 
0.79 
0.89 
1.00 
0.90 



0.38 
4.71 
0.37 
0.78 
1.19 
0.19 
0.49 
1.76 
2.21 
2.40 
0.83 
0.54 
0.74 
0.59 
0.55 
1.56 

0.28 
1.03 
0.12 

3.63 
1.84 
1.78 
6.96 
1.54 
1.34 
1.15 
2.60 
8.75 
1.05 
1.57 

1.71 
1.79 
0.62 
2.04 
2.33 
0.29 
2.04 
1.40 
0.72 
7.07 
1.07 
0.72 
0.83 
3.21 
0.93 
1.79 
6.92 
0.24 
2.92 
2.33 
0.49 

0.26 
2.46 
0.58 
3.75 
1.25 
0.95 
1.45 
0.87 
0.81 
0.83 
2.86 
1.42 
1.02 
1.34 
1.27 
1.08 
1.35 
1.10 
1.82 
0.76 



0.67 
0.12 
0.33 
0.30 
0.28 
0.20 
0.40 
0.30 
0.19 
0.32 
0.12 
0.46 
0.23 
0.26 
0.33 
0.16 

0.37 
0.19 
0.58 

0.66 
0.27 
0.21 
0.23 
0.44 
0.24 
0.26 
0.42 
0.09 
0.54 
0.20 

0.26 
0.37 
0.36 
0.17 
0.31 
0.33 
0.30 
0.17 
0.22 
0.22 
0.70 
0.09 
0.20 
0.28 
0.43 
0.69 
0.23 
0.43 
0.21 
0.22 
0.39 

0.72 
0.08 
0.23 
0.13 
0.21 
0.18 
0.19 
0.43 
0.87 
0.22 
0.23 
0.26 
0.14 
0.27 
0.08 
0.10 
0.19 
0.11 
0.18 
0.14 



Imaging of Quasars and AGN. IV. 

TAB LE 2 — Continued 

Source Epoch S t ot S V lba Sunres ^f 34 & orc e ™j #min T b PAj et # of Epochs 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 



no o i , c c *~i 

0831+557 


1 nnn /n t /no 

1999/01/02 


1.66 


0.79 


0.09 


0.57 


0834-201 


2002/05/29 


3.82 


3.25 


1.65 


0.83 


Aril/ , —7 1 / \ 

0836+710 


nn /no mr\ 

2003/03/29 


1.88 


1.98 


1.17 


1.05 


0838+133 


1 nnn /nn /o n 

1998/09/29 


1.05 


0.74 


0.38 


0.70 


0850+581 


2000/12/28 


0.70 


0.52 


0.33 


0.74 


0851+202 


2002/10/09 


4.19 


4.14 


3.32 


0.88 


0859-140 


1995/07/28 


1.65 


1.58 


1.11 


0.77 


0859+470 


O AAO /no 

2002/06/02 


0.89 


0.66 


0.45 


0.74 


0906+015 


2001/01/21 


2.52 


2.74 


2.03 


1.00 


0917+449 


1995/04/07 


1.40 


1.42 


1.07 


0.92 


0917+624 


2002/06/15 


0.89 


0.90 


0.59 


1.02 


0919-260 


1998/06/05 


1.68 


1.33 


0.80 


0.79 


nnoo 1 ono;i 

0923+392" 


1 c\r\c /n a tf\"n 

1995/04/07 


12.45 


12.69 


3.69 


0.94 


nn a c 1 no 

0945+408 


2002/10/09 


1.77 


1.58 


1.04 


0.89 


0953+254 


1 r\nr /n A li\^1 

1995/04/07 


1.20 


1.31 


0.55 


1.01 


nn c a 1 /~f 

0954+658 


nn /no ir\ 1 

2003/03/01 


0.51 


0.55 


0.46 


1.08 


nn cc, A'l s~ 

0955+476 


O If\f It C 

2002/06/15 


1.53 


1.76 


1.18 


1.03 


1 Alrt , O O O 

1012+232 


onn 1 /1 1 /n~7 

2001/11/07 


1.59 


1.16 


0.88 


0.95 


1015+359 


1 n n f lr\ c 1 1 f 

1996/05/16 


0.79 


0.82 


0.65 


1.00 


1032-199 


/\n /n r* /o n 

2002/05/29 


0.97 


0.96 


0.44 


0.96 


1034-293 


1998/06/05 


1.44 


1.49 


1.09 


1.03 


1036+054 


2002/05/3 1 


2.60 


2.66 


2.35 


0.99 


1038+064 


o./"\nn if\c if\C\ 

2003/05/09 


1.67 


1.69 


1.34 


1.02 


1045-188 


2002/06/15 


1.26 


1.32 


1.19 


1.04 


1049+215 


1995/04/07 


1.40 


1.44 


0.51 


0.93 


1055+018 


2002/05/29 


5.67 


5.30 


4.28 


0.89 


1055+201 


1999/11/06 


0.54 


0.38 


0.30 


0.65 


1 1 A1 1 O O A 

1 101+384 


1 n /no / 1 

1997/03/13 


0.69 


0.52 


0.39 


0.75 


1116+128 


1998/06/05 


1.12 


0.79 


0.39 


0.71 


1 124—186 


1 nn / 1 1 /n 1 

1998/1 1/01 


2.84 


2.82 


2.31 


0.99 


1 1 O "7 t A CA 

H27-145 


1 n n n / 1 -1 /n y' 

1999/11/06 


3.75 


3.38 


1.91 


0.81 


1 "I O O 1 c 

1128+385 


1 n n /" if\*~i ft t\ 

1996/07/10 


1.05 


1.00 


0.93 


0.97 


1 1 a a 1 /) no 

1 144+402 


o,nno /nc /o 1 

2002/05/3 1 


0.81 


0.78 


0.62 


0.96 


1145-071 


o,nno tf\ a /no 

2002/04/02 


0.86 


0.70 


0.27 


0.81 


1 -1 A a nn t 

l 148— 001 


1 n n / 1 1 /n t 

1998/H/Ol 


0.90 


0.86 


0.24 


0.84 


1 t c f\ , 1 

1150+812 


O /\/\ O tf\f It c 

2002/06/15 


1.40 


1.49 


0.96 


0.99 


1155+251 


1 n n r* /n ^ /n^r 

1995/04/07 


0.40 


0.24 


0.14 


0.56 


1156+295 


1 n n / 1 1 /n 1 

1998/11/01 


2.80 


3.29 


2.99 


0.94 


1213-172" 


1998/06/05 


2.77 


2.56 


0.98 


1.00 


1219+044 


2002/06/15 


0.84 


0.94 


0.92 


1.03 


1219+285 


1998/03/07 


0.85 


0.54 


0.28 


0.79 


1222+216 


2003/05/09 


1.08 


0.89 


0.70 


0.82 


1 O O /" 1 ATlll 

1226+023" 


1 n nn /n. c /o 1 

1999/05/21 


35.91 


29.12 


7.36 


0.74 


1228+126 


2003/02/05 


28.10 


2.63 


0.73 


0.07 


1244-255 


1998/06/05 


1.60 


1.35 


1.18 


0.84 


1253-055" 


1996/05/16 


22.20 


18.49 


11.21 


0.91 


1255-316 


1998/06/05 


1.90 


0.91 


0.38 


0.48 


1 O no 1 no 

1302— 102 


innc /n^7 /o 

1995/07/28 


0.80 


0.69 


0.45 


0.86 


1 O n Ci , X 

1308+326 


2003/03/29 


2.84 


2.97 


2.36 


0.99 


1010 000 

1313-333 


1 n n u\ f /n ^ 

1998/06/05 


1.30 


1.02 


0.57 


0.78 


1 o -1 , o O 1 

1323+321 


1 n n /" /n e t-t y 

1996/05/16 


1.04 


0.65 


0.06 


0.62 


1324+224 


onno / 1 n /nn 

2002/10/09 


0.63 


0.62 


0.44 


0.98 


1 1 0,0 , om 

1328+307 


1 nn c /n /i /nT 

1995/04/07 


3.44 


1.22 


0.20 


0.32 


1334-127 


n n 1 /no 1 1 r 

2001/03/15 


7.82 


8.88 


7.17 


0.98 


l 345+125 


1 n n /" //a ,1 /oo 

1996/04/22 


1.40 


0.98 


0.07 


0.51 


1354-152 


1 n n n / 1 t tr\f 

1999/11/06 


0.89 


0.82 


0.79 


0.90 


1354+195 


2002/08/12 


1.24 


1.12 


0.70 


0.90 


1 /I AO 1 f\ A A 

1402+044 


1 n n if\ f lf\ c 

1998/06/05 


0.65 


0.56 


0.33 


0.86 


1 Af\ A i O O 

1404+286 


1 n n it t\ /o n 

1998/10/30 


1.05 


1.20 


0.54 


0.87 


1413+135 


2001/01/21 


1.48 


1.60 


1.34 


0.92 


1417+385 


2002/06/15 


0.84 


0.89 


0.80 


1.08 


1418+546 


2003/05/09 


1.00 


0.92 


0.61 


0.99 


1 A^t A 1 O f f 

1424+366 


1 nn c /n. /i if\^i 

1995/04/07 


0.60 


0.60 


0.50 


0.88 


1458+718" 


2001/12/30 


1.99 


1.47 


0.87 


0.63 


1502+106 


2003/03/29 


2.06 


1.93 


0.97 


0.93 


1504-166" 


2000/01/11 


2.59 


2.02 


1.76 


0.86 


1504+377 


1997/08/28 


0.80 


0.71 


0.53 


0.77 


1508-055 


1995/07/28 


1.05 


0.66 


0.35 


0.50 


1510-089 


2002/11/23 


2.85 


2.91 


2.78 


0.82 


1511-100 


1997/08/18 


1.50 


1.33 


0.52 


0.93 


1514+004 


1998/06/05 


1.01 


0.96 


0.80 


0.95 


1514-241 


1997/08/18 


2.30 


2.22 


1.19 


0.91 


1519-273 


2002/04/02 


1.90 


1.65 


1.11 


0.88 


1532+016 


1995/07/28 


0.90 


0.72 


0.38 


0.72 


1538+149 


2002/08/12 


1.37 


1.06 


0.92 


0.71 



21 ••• 



3.08 


0.27 


0.21 


1.10e+12 


-150 


3/0 


1.00 


0.06 


0.05 


6.18e+12 


-142 


3/0 


0.45 


0.19 


0.10 


2.18e+ll 


88 


2/0 


0.07 


0.10 


<0.08 


>1.09e+ll 


150 


5/4 


3.55 


0.12 


<0.05 


>3.89e+12 


-103 


10/7 


1.17 


0.27 


<0.03 


>1.58e+12 


158 


4/3 


0.50 


0.29 


0.06 


3.75e+l 1 


—4 


2/0 


2.36 


0.28 


<0.09 


>9.83e+ll 


42 


6/3 


1.01 


0.20 


<0.03 


>2.62e+12 


178 


6/4 


0.64 


0.53 


0.06 


2.74e+l 1 


-34 


2/0 


1.14 


0.24 


0.18 


4.71e+l 1 


-98 


1/0 


0.23 


0.40 


0.29 


1.80e+10 


105 


9/7 


0.99 


0.14 


<0.03 


>2.73e+12 


116 


7/3 


0.36 


0.23 


<0.07 


>2.05e+ll 


—124 


6/5 


0.45 


0.14 


<0.03 


>9.06e+ll 


-32 


1/1 


1.73 


0.28 


0.16 


6.01e+l 1 


125 


2/0 


1.08 


0.17 


<0.03 


>1.67e+12 


109 


6/4 


0.71 


0.17 


0.10 


5.34e+ll 


-170 


7/1 


0.90 


0.67 


0.21 


1.12e+l 1 


—149 


2/0 


1.36 


0.32 


<0.03 


>9.08e+ll 


132 


1/1 


2.62 


0.23 


0.09 


>7.12e+l 1 


-8 


2/0 


1.40 


0.28 


0.04 


1.52e+12 


156 


3/0 


1.17 


0.51 


<0.04 


>4.43e+ll 


148 


2/2 


1.22 


0.37 


0.07 


5.81e+l 1 


114 


6/4 


4.93 


0.23 


<0.02 


>1.36e+13 


-50 


8/5 


0.26 


0.27 


<0.04 


>2.45e+l 1 


-10 


8/6 


0.45 


0.16 


0.07 


2.19e+l 1 


-28 


7/0 


0.47 


0.43 


0.05 


3.42e+ll 


5 


1 / 


2.67 


0.18 


<0.03 


>6.15e+12 


169 


3/1 


1.95 


0.15 


0.06 


2.60e+12 


84 


8/4 


0.94 


0.16 


<0.02 


^ A C\ A . 1 

>4.94e+12 


-161 


6/1 


0.77 


0.28 


0.14 


2.2le+l 1 


-70 


1 / 


0.64 


0.32 


0.19 


1.37e+ll 


-65 


3/2 


0.39 


0.26 


<0.05 


>5.41e+ll 


-123 


3/3 


1.06 


0.22 


0.09 


6.67e+l 1 


176 


2/0 


0.12 


0.47 


<0.09 


>1.73e+10 




3/1 


3.20 


0.09 


0.07 


4.95e+12 


-4 


10/1 


0.50 


0.18 


<0.03 


>5.33e+ll 


110 


3/2 


0.92 


0.14 


<0.01 


>9.73e+12 


178 


2/1 


0.34 


0.19 


0.12 


9.26e+10 


105 


7/4 


0.71 


0.26 


0.05 


4.47e+l 1 


-6 


2/0 


1.87 


0.13 


<0.06 


>1.69e+12 


-1 17 


15/11 


1.39 


0.41 


0.27 


6.96e+10 


-77 


13/5 


1.22 


0.24 


0.06 


8.01e+l 1 


143 


1/0 


15.15 


0.30 


<0.05 


>8.76e+12 


-121 


14/8 


0.85 


0.93 


0.20 


7.15e+10 


23 


1 / 


0.53 


0.29 


<0.03 


>3.72e+l 1 


27 


5/3 


2.59 


0.20 


0.10 


1.47e+12 


-45 


7/2 


0.71 


0.17 


0.09 


5.52e+ll 


-99 


1 / 


0.53 


0.27 


0.12 


2.09e+l 1 


-37 


5 / • • • 
1/0 


7.40 


0.16 


<0.01 


>3.19e+13 


150 


3 / . . . 
6/4 










162 


5 / • • • 


0.81 


0.13 


<0.03 


>2.94e+12 


38 


2/1 


0.97 


0.47 


0.07 


2.88e+l 1 


145 


3/1 


0.31 


0.22 


0.07 


4.40e+l 1 


-24 


3/0 


0.97 


0.47 


0.28 


4.27e+10 


-144 


11/0 


1.42 


0.07 


0.03 


4.09e+12 


-113 


8/6 


0.84 


0.08 


0.04 


4.72e+12 


162 


2/0 


0.67 


0.32 


<0.04 


>3.23e+l 1 


130 


2/2 


0.59 


0.16 


<0.04 


>1.14e+12 


-117 


5/2 


0.86 


0.26 


0.01 


2.81e+12 


164 


5/1 


1.55 


0.27 


<0.03 


>3.22e+12 


119 


4/4 


1.65 


0.41 


0.06 


7.47e+ll 


-172 


3/1 


0.69 


0.48 


0.10 


1.26e+ll 


-140 


3/2 


0.59 


0.23 


<0.04 


>7.84e+ll 


81 


9/6 


2.75 


0.28 


<0.01 


>5.60e+12 


-29 


9/4 


1.28 


0.28 


<0.04 


>1.48e+12 


95 


2/1 


0.80 


0.58 


<0.04 


>2.19e+ll 


-22 


1/1 


1.61 


0.87 


0.18 


5.74e+10 


166 


2/1 


1.57 


0.22 


0.17 


5.09e+ll 


-79 


2/1 


0.32 


0.37 


0.15 


7.36e+10 


128 


6/1 


0.77 


0.31 


<0.03 


>8.40e+ll 


-34 


4/4 



Kovalev et al. 

TABLE 2 — Continued 



Source 


Epoch 


Stot 


SvLBA 


Sunres 


(1) 


(2) 


(3) 


(4) 


(5) 


1546+027 


1996/10/27 


2.50 


2.82 


2.45 


1548+056 


2003/03/01 


3.35 


2.90 


1.91 


1555+001 


2002/08/12 


0.72 


0.76 


0.40 


1606+106 


2003/08/28 


2.15 


2.26 


1.45 


1607+268" 


1995/07/23 


0.42 


0.36 


0.06 


1611+343" 


1995/04/07 


4.19 


4.50 


3.03 


1622-253 


1997/08/18 


3.45 


2.51 


2.19 


1622-297 


1998/06/05 


2.00 


1.73 


1.04 


1624+416 


1999/01/02 


0.57 


0.49 


0.18 


1633+382 


2003/03/29 


4.08 


4.27 


3.26 


1637+574 


2002/05/31 


1.81 


1.88 


1.55 


1638+398 


1997/08/28 


1.60 


1.60 


1.22 


1641+399" 


1999/07/19 


9.39 


8.73 


4.38 


1642+690 


2001/12/30 


1.40 


1.34 


1.18 


1652+398 


1995/12/15 


1.26 


0.81 


0.41 


1655+077 


1997/03/13 


2.10 


1.72 


1.36 


1656+053 


1995/07/28 


1.07 


0.68 


0.29 


1656+477 


1997/03/13 


1.10 


1.05 


0.69 


1726+455 


2002/05/31 


2.33 


2.18 


1.88 


1730-130 


1996/10/27 


14.31 


10.95 


7.49 


1739+522 


2003/03/29 


1.26 


1.43 


1.11 


1741-038 


2003/03/01 


7.04 


6.99 


4.55 


1749+096 


1995/07/28 


6.69 


5.57 


5.13 


1749+701 


2002/02/18 


0.75 


0.79 


0.63 


1751+288 


2003/05/09 


1.85 


2.03 


1.78 


1758+388 


1996/05/16 


1.70 


1.75 


1.42 


1800+440 


1996/05/16 


1.05 


1.48 


1.36 


1 803+784" 


1999/11/06 


2.64 


2.45 


1.62 


1807+698 


2001/12/30 


1.65 


1.35 


0.95 


1821+107 


1998/09/29 


0.48 


0.39 


0.24 


1823+568 


1995/12/15 


2.01 


2.31 


1.94 


1828+487 


2003/03/29 


3.04 


1.89 


1.29 


1845+797 


1997/08/28 


1.70 


0.42 


0.28 


1849+670 


2003/06/15 


1.60 


1.74 


1.52 


1901+319 


1999/05/21 


1.22 


1.12 


0.69 


1908-201 


1998/06/05 


3.30 


2.82 


2.20 


1921-293 


2001/03/15 


14.22 


12.16 


7.58 


1928+738" 


2002/06/15 


3.48 


3.90 


2.65 


1936-155 


1998/09/29 


2.15 


1.77 


1.26 


1937-101 


1998/09/29 


0.42 


0.30 


0.16 


1954-388 


1998/06/05 


2.70 


2.76 


1.84 


1954+513 


1999/05/21 


0.95 


0.94 


0.56 


1957+405 


2002/11/23 


94.28 


1.50 


0.27 


1958-179 


1998/06/05 


2.90 


2.67 


2.22 


2000-330 


1998/09/29 


0.54 


0.43 


0.16 


2005+403 


2001/03/04 


2.83 


2.63 


0.59 


2007+777 


1994/08/31 


1.53 


1.09 


0.81 


2008-159 


2003/06/15 


1.99 


2.14 


1.66 


2010+463 


2002/11/23 


0.33 


0.28 


0.23 


2021+317 


1995/04/07 


2.15 


2.13 


0.90 


2021+614 


1997/08/28 


2.55 


2.73 


0.81 


2029+121 


1998/12/05 


0.95 


1.01 


0.63 


2037+511 


2002/10/09 


2.70 


2.32 


1.56 


2059+034 


1998/12/05 


0.95 


0.99 


0.82 


2113+293 


1995/04/07 


0.87 


0.93 


0.96 


2121+053 


1999/11/06 


2.30 


2.48 


1.98 


2126-158 


1998/09/29 


1.25 


1.23 


0.91 


2128+048 


2002/10/20 


0.78 


0.47 


0.07 


2128-123" 


1999/11/06 


2.90 


2.36 


1.11 


2131-021 


2003/05/09 


2.33 


2.19 


0.50 


2134+004 


1996/10/27 


6.17 


4.44 


1.61 


2136+141 


2002/11/23 


2.79 


2.75 


1.32 


2144+092 


1996/10/27 


0.75 


0.80 


0.60 


2145+067 


1999/11/06 


10.66 


10.33 


6.03 


2155-152 


2002/10/20 


2.13 


2.13 


1.35 


2200+420 


1996/05/16 


5.47 


5.67 


2.78 


2201+171 


2003/06/15 


1.92 


2.01 


1.56 


2201+315 


2001/12/22 


3.31 


3.28 


2.73 


2209+236 


1996/10/27 


1.60 


1.59 


0.96 


2216-038 


2002/05/31 


2.65 


2.52 


1.65 


2223-052 


2000/01/11 


7.61 


4.78 


2.72 


2227-088 


2002/10/20 


2.09 


2.15 


1.87 


2230+114 


1998/03/07 


5.17 


4.61 


3.11 


2234+282 


2001/01/21 


1.34 


1.44 


0.82 


2243-123 


1997/03/10 


2.70 


2.56 


1.99 



Stot 

(6) 

0.93 
0.91 
1.01 
1.03 
0.69 
0.94 
0.73 
0.86 
0.86 
0.88 
1.02 
0.98 
0.86 
0.82 
0.62 
0.97 
0.64 
1.02 
0.99 
0.84 
0.99 
0.99 
0.96 
0.76 
1.10 
0.99 
0.91 
0.89 
0.82 
0.78 
0.93 
0.61 
0.22 
1.09 
0.80 
0.85 
0.85 
0.81 
0.91 
0.69 
1.02 
0.99 
0.02 
0.91 
0.72 
0.93 
0.90 
0.97 
0.85 
0.86 
0.91 
1.04 
0.86 
1.05 
0.91 
1.06 
0.95 
0.60 
0.90 
0.94 
0.88 
0.94 
0.97 
0.97 
0.87 
0.91 
1.05 
0.97 
0.99 
0.95 
0.81 
0.87 
0.83 
1.00 
0.88 



■Score 
(7) 

2.76 
0.88 
0.72 
1.85 
0.08 
3.37 
2.35 
1.15 
0.26 
3.53 
1.74 
1.46 
5.08 
1.18 
0.54 
1.59 
0.66 
0.68 
2.12 

10.58 
0.99 
5.71 
5.55 
0.57 
2.00 
1.62 
1.38 
1.61 
0.83 
0.29 
2.14 
1.30 
0.30 
1.61 
0.78 
2.60 

10.41 
2.58 
1.62 
0.21 
2.32 
0.68 

2.62 
0.21 
1.80 
0.81 
2.08 
0.25 
1.73 

0.79 
1.79 
0.92 
0.91 
1.98 
1.14 

0.46 
1.15 
2.02 
2.04 
0.55 
7.97 
1.31 
2.96 
1.74 
2.71 
1.55 
2.02 
4.38 
2.03 
3.52 
0.46 
1.92 



(8) 

0.24 
0.22 
0.24 
0.23 
0.36 
0.22 
0.12 
0.22 
0.21 
0.12 
0.26 
0.15 
0.20 
0.17 
0.32 
0.52 
0.79 
0.21 
0.13 
0.23 
0.11 
0.16 
0.16 
0.16 
0.17 
0.20 
0.14 
0.15 
0.31 
0.41 
0.28 
0.20 
0.64 
0.20 
0.19 
0.49 
0.38 
0.20 
0.15 
0.30 
0.35 
0.21 

0.16 
0.35 
0.39 
0.53 
0.32 
0.45 
0.65 

0.22 
0.29 
0.26 
0.30 
0.13 
0.23 

0.51 
0.30 
0.34 
0.32 
0.15 
0.20 
0.21 
0.37 
0.13 
0.26 
0.20 
0.28 
0.22 
0.17 
0.12 
0.41 
0.29 



^min 


T b 


PA Jet 


# of Epochs 


(9) 


(10) 


(11) 


(12) 


<0.03 


>2.72e+12 


173 


8/4 


<0.06 


>9.31e+ll 


-19 


6/2 


<0.05 


>9.46e+ll 


97 


3/2 


0.14 


6.71e+ll 


-59 


7/1 


0.23 


7.95e+09 


-165 


3/0 


0.09 


2.20e+12 


171 


7/1 


<0.02 


>8.47e+12 


-8 


3/2 


<0.04 


>1.39e+12 


-66 


1 / 1 


0.12 


2.07e+l 1 


-111 


1/0 


0.10 


4.81e+12 


-86 


10/5 


0.07 


8.54e+ll 


-154 


2/1 


0.13 


1.12e+12 


-137 


7/1 


0.04 


5.42e+12 


-90 


12/6 


<0.02 


>3.19e+12 


-171 


7/6 


0.15 


6.32e+10 


150 


7/0 


0.11 


2.55e+ll 


-35 


7/1 


<0.07 


>1.28e+ll 


71 


4/4 


0.04 


1.06e+12 


-2 


5/0 


0.10 


1.59e+12 


-116 


2/1 


<0.03 


>1.50e+13 


12 


7/5 


0.09 


1.32e+12 


43 


3/0 


<0.02 


>2.03e+13 


-160 


3 / 1 


<0.02 


>1.34e+13 


21 


6/4 


<0.04 


>8.27e+ll 


-67 


7/5 


0.09 


>7.07e+ll 




2/0 


0.09 


1.47e+12 


-96 


6/0 


<0.01 


>9.35e+12 


-162 


7/4 


0.08 


1.25e+12 


-92 


8/0 


<0.05 


>3.40e+ll 


-105 


11/6 


0.13 


6.77e+10 


-17 


2/0 


0.06 


1.21e+12 


-161 


9/6 


<0.03 


>2.26e+12 


-40 


6/4 


<0.03 


>9.66e+10 


-38 


11 /3 


0.04 


1.76e+12 


-42 


1 /O 


0.05 


7.34e+ll 


119 


9/5 


0.12 


5.27e+ll 


24 


1 /() 


0.10 


1.91e+12 


20 


5/0 


0.07 


1.37e+12 


156 


13 / 1 


0.08 


1.87e+12 


119 


4/0 


0.12 


1.53e+ll 


16 


2/0 


0.12 


4.97e+l 1 


-61 


1 /() 


0.05 


7.51e+ll 


-52 


3 / 1 






-78 


10/ ••• 


0.11 


1.28e+12 


-153 


2/0 


0.06 


2.54e+ll 


-36 


2/1 


0.31 


2.22e+l 1 


87 


7/0 


<0.05 


>2.34e+ll 


-90 


10/7 


0.09 


8.35e+ll 


8 


2/0 


0.12 


>2.46e+10 


-41 


1/0 


0.21 


>7.()le+10 


-167 


6/0 






-147 


8/ ■•• 


0.13 


3.42e+ll 


-151 


2/0 


0.11 


8.33e+ll 


-141 


2/0 


0.11 


3.60e+l 1 


29 


2/0 


<0.04 


>9.29e+ll 


164 


5/3 


<0.03 


>7.39e+12 


-87 


4/3 


0.13 


8.55e+ll 


-168 


2/0 








3/ ••■ 


<0.06 


>1.29e+ll 


-153 


5/4 


<0.06 


>7.44e+l 1 


109 


8/4 


<0.07 


>1.31e+12 


-101 


8/2 


0.05 


2.30e+12 


-68 


7/3 


<0.04 


>9.81e+ll 


81 


6/3 


0.07 


6.01e+12 


135 


9/3 


<0.09 


>6.53e+ll 


-153 


3/3 


<0.03 


>1.45e+12 


-162 


14/10 


<0.02 


>9.49e+12 


37 


1/1 


<0.03 


>2.77e+12 


-143 


8/4 


0.04 


2.04e+12 


23 


5/2 


0.11 


7.04e+ll 


-172 


3/1 


<0.04 


>6.53e+12 


94 


9/7 


0.08 


2.05e+12 


-36 


5/2 


<0.03 


>1.27e+13 


142 


9/5 


0.26 


4.20e+10 


-136 


7/2 


0.11 


5.13e+ll 


-5 


5/2 



Imaging of Quasars and AGN. IV. 

TAB LE 2 — Continued 



31 



Source 
(1) 


Epoch 

(2) 


5tot 
(3) 


SVlba 
(4) 


5unres 

(5) 


SyLBA 
Stot 

(6) 


■Score 

(7) 


(8)' 


9mm 

(9) 


T h 
(10) 


PAjet 

(11) 


# of Epochs 
(12) 


2251+158" 


1996/05/16 


10.80 


10.13 


3.77 


0.91 


2.95 


0.26 


0.11 


1.05e+12 


-88 


11/4 


2255-282 


1997/08/18 


6.80 


6.79 


5.50 


0.99 


6.70 


0.13 


<0.02 


>2.24e+13 


-133 


2/1 


2318+049 


1998/09/29 


1.19 


1.22 


0.94 


1.03 


1.20 


0.29 


0.15 


2.48e+ll 


-40 


5/1 


2329-162 


1998/06/05 


1.05 


0.83 


0.21 


0.79 


0.61 


0.46 


0.33 


4.73e+10 


84 


1/0 


2331+073 


2002/06/15 


1.22 


1.24 


0.77 


0.99 


0.87 


0.12 


<0.02 


>1.75e+12 


-120 


2/2 


2345-167" 


1995/07/28 


2.65 


2.55 


1.29 


0.83 


1.46 


0.30 


<0.04 


>1.10e+12 


128 


6/4 


2351+456" 


2002/05/31 


2.46 


1.79 


1.11 


0.83 


1.34 


0.19 


0.14 


8.53e+ll 


-48 


2/0 



NOTE. — The Table lists, for each source, parameters at the epoch for which its unresolved flux density S u „ rC s was greatest. The full version of this table with data for all the 
epochs observed is available in electronic form only. Column designation: (1) IAU source name; (2) epoch of observations (YYYY/MM/DD); (3) filled-aperture (singe antenna) flux 
density interpolated to the epoch from column (2) (Jy); (4) total CLEAN flux density of map Svlba (Jy); (5) flux density from the most compact component of map S u „ re s (Jy); (6) as an 
exception, we present here the median value of Svlba/Sm over all available epochs (Svlba/Sm is only slightly variable if it is close to unity, which is the case for the most sources); (7) 
flux density, Score, f°r a VLBA core component (Jy); (8) FWHM major axis of the VLBA core component (9 ma j (mas); (9) FWHM minor axis of the VLBA core component miri (mas); 
(10) brightness temperature of a VLBA core component (K); (1 1) position angle of the jet PAj c , (degrees) defined as the median of the position angle of the second component location 
w.r.t. the core position in our model from the multi-epoch observations; (12) number of epochs of observations / number of epochs when the source core is unresolved at least in one 
direction. 



TABLE 3 

Results of two component modeling of mean fringe visibility versus 
projected spacing dependence at 15 ghz 



Sample 


# of sources 


V, 


8i 


V 2 


e 2 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


MOJAVE sample: BL Lacs 


22 


0.16 


1.353 


0.85 


0.105 


MOJAVE sampel: Quasars 


94 


0.16 


1.278 


0.85 


0.144 


MOJAVE sample: Active galaxies 


8 


0.46 


1.314 


0.57 


0.216 


MOJAVE sample: All 


133 


0.18 


1.296 


0.83 


0.144 


Full sample: EGRET 


52 


0.16 


1.260 


0.85 


0.138 


Full sample: non-EGRET 


198 


0.26 


1.394 


0.76 


0.151 


MOJAVE sample: EGRET 


35 


0.15 


1.211 


0.86 


0.135 


MOJAVE sample: non-EGRET 


98 


0.20 


1.260 


0.81 


0.143 


VSOP sample 


116 


0.25 


1.314 


0.76 


0.147 


VSOP Pearson-Readhead sample 


26 


0.23 


1.484 


0.79 


0.148 



NOTE. — Column designation: (1) Sample type; (2) number of sources; (3) peak value at zero spacing of the first Gaussian component; (4) angular size of 
the first Gaussian component (mas); (5) and (6) — the same for the second Gaussian component. 



TABLE 4 

Parameters of IDV selected sub-samples 



Sample 


# of Sources 


Sunres/SvLBA 


Score/ SvLBA 


log(7/ b , mllx ) 


(1) 


(2) 


(3) 


(4) 


(5) 


Full sample: high m IDV 


27 


0.70±0.03 


0.83±0.02 


12.4±0.1 


Full sample: low m IDV 


16 


0.62±0.04 


0.73±0.03 


12.2±0.2 


Full sample: non IDV 


207 


0.55±0.02 


0.74±0.01 


12.0±0.1 


MOJAVE sample: high m IDV 


17 


0.74±0.03 


0.85±0.03 


12.5±0.1 


MOJAVE sample: low m IDV 


8 


0.68±0.03 


0.77±0.04 


12.5±0.2 


MOJAVE sample: non IDV 


108 


0.59±0.02 


0.74±0.02 


12.4±0.1 



NOTE. — Column designation: (1) Sample type; (2) number of sources; (3) average S u nres/SvLBA and its dispersion; (4) average Score/SvLBA its 
dispersion, (5) median value of log(7b max ) and dispersion of the average value. The lcr errors of the average values are calculated assuming a normal distribution 
of these values. 



More than two components were used to model the structure. 



